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Cincinnati Milling, Surface Broaching, 
Centreless Grinding and Cutter Grinding 
Machines play an important part in the 
production of the world’s most famed cars 
and aero engines. 


CINCINNATI MILLING MACHINES 


CINCINNATI MILLING MACHINES LTo., BIRMINGHAM, 24 
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requirements 


in addition to B.S.|. control of zinc alloy di€tastings produced by us—all 
our production in other metals is subjected to strict quality control by 
our own Metallurgical Laboratory 
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the high standards we have imposed 





cost you no more 


DYSON & CO., ENFIELD (1919), LTD. 


SOUTHBURY WORKS : PONDERS END MIDDLESEX 
TEL: HOWARD 1484 














The Institution 





Garia Intermedia 


Garia Shells are elaborately sculptured and 
delicately coloured. They are bivalves with a 
pair of tooth-like projections in one valve but only 
one in the other. Garia intermedia is about 2} 
inches long, having a whitish shell streaked with 
fine rays of rose colour. It is found in European 
waters, particularly off the coast of Portugal. 


Shell Garia Oils 





—extreme pressure cutting oils of the 
‘active’? type—are recommended for 
arduous cutting operations on high duty 


steels and other tough materials. 


Shell Garia Oils 
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Macron Kellettii tit 
Macron Shells have the characteristic 
family shape of a crooked horn. Macron 
Kellettii may be as much as three inches 
long. It has a thick, horny epidermis, 
black or brown in colour, the shell itself 
being thick and white. It is found in the 
Gulf of California and near San Diego. 


Shell Macron Oils 


non-ferrous metals. 


suitable for automatic lathes. 


Shell Macron Oils 
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are for general use in less severe cutting 
operations on all types of ferrous and 


They are particularly 
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MAXAM engineers were called in early in the development of this machine; now it automati- 
cally drills, forms and faces five holes—the largest 14” deep—in 28 seconds. Previous methods 
had taken over 3 minutes, so that production is now 500% up and the machine does more than 
a week’s work in a day! 

In this case the MAXAM system comprised five hydro-pneumatic feed units, fitted with 
air-motors and coupled to the necessary air pilot and electric valves providing sequence, 
interlock and isolation control. 

Your problem may be in refrigerator assembly, furniture glueing, the placing of bottles in 


their crates or in any other field. Whatever it is, you really should consider the possibilities of 


MAXAM automatic operation. May we send you a descriptive leaflet or a catalogue ? 


MAXAM Dept. C, THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD. 


4, Broad Street Place, London, E.C.2. 





Works: Carn Brea, Cornwall. 


Re, tae 


ve 





Th 








| = 








al 





$$ 








The Institution of Production Engineers Journal vii 





“Not bad at all. Got a brace!” 
“Oh ho! What are they taking?” 
“Little thing of my own—I call it ‘Quicksilver Twist!’” 
“You've got M & C Service on your mind.” 
*“Could well be—they’ll rise to any occasion.” 


** Back to the old subject—stand by to land.” 
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THE TWIST DRILL SPECIALISTS 





HEAD OFFICE: 


STANHOPE STREET -: BIRMINGHAM 12 °- Tel: CALthorpe 138! (5 lines) 


MANCHESTER OFFICE : LONDON OFFICE: | GLASGOW OFFICE : 
8, WILMSLOW ROAD, 295 EUSTON ROAD 79, CROWN STREET 


MANCHESTER, 14. LONDON, N.W.I! GLASGOW, ¢€.$ 
Tel: Rusholme 6224 (3 lines) 
Grams: Emancee, Manchester Tel; EUSton 5311 (3 lines) Tel: South 3313 (3 lines) 








> @ed Sel; 
MILts JAMES MILLS LTD. 
BREDBURY STEEL WORKS 


BRIGHT STEEL WOODLEY NEAR STOCKPORT 


ENGLAND 


BA RS Telephone Telegrams 
WOODLEY 223! (10 lines) 


“MILLS" PHONE WOODLEY 
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NEWALL GROUP SALES LIMITED PETERBOROUGH 


TELEPHONE: PETERBOROUGH 3227-8-9 TELEGRAMS: “PRECISION, PETERBOROUGH 


When replying to advertisements please mention the Journal 
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MEEHANITE 


SPUR AT 


This Ferguson manure-spreader handling loads 
of up to 25-30 tons daily, incorporates ten 
different Meehanite Metal Castings —a tribute to 
the dependability of Meehanite Metal and to the 
quality control that lies behind it. 


MEEHANITE METAL FOUNDRIES AT YOUR SERVICE 


C. A Parsons and Company Ltd. Newcastle-on-Tyne, 6. 
Qualcast (Ealing Park) Ltd. London, W.5. 
Richards Foundries Limited. Leicester. 
For uniformly good castings Southern Foundries Ltd. Waddon, Croydon, Surrey 
consult a Meehanite Foundry. Winget Limited. Rochester. 
rs: phd Ashmore, Benson Pease and Co. Stockton-on-Tees. 
Specification of The Butterley Company Limited. Ripley, Derby. 
Meehanite Metal” Cameron and Roberton Limited. Kirkintilloch. 
MS.110A to any of Carmichael Bros. Limited. Nile Street, South Shields. 
Presta nr Goulds Foundries Limited. Cardiff and Newport, Mon. 
John Harper (Meehanite) Limited. witlenhall, Staffs. 
G. M. Hay and Company Limited. Glasgow 


Meehanite 
tee (077) THE INTERNATIONAL MEEHANITE METAL COMPANY LIMITED 


66 VICTORIA STREET, LONDON, S.W.1. Telephone: ViCtoria 992/-22 Telegrams: Meerion Phone London 
TA634/ 
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Simple in construction and easy to adjust. Circular chasers 
ensure extreme accuracy of thread form and long life. They 
can be ground and reground to a full 270° of circumference. 
The range includes the DBS diehead, left, specially devel- 
oped for use on single-spindie automatics. Made under licence in Great 


Britain. 
FROM STOCK 
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Makers 
B.S.A. TOOLS LIMITED. BIRMINGHAM. ENGLAND. 


Sole Agents in Great Britain: BURTON GRIFFITHS & CO. LTD., MONTGOMERY STREET, BIRMINGHAM, II. Telephone: VICTORIA 2351-9 


” iercli . ingle, s mbankment, S.E. . 
SAISON, Me. Wein, 1 CR Nn me MARRATDAS SSS YSEL!,pytpin Mace sb 
CARDIFF, c/o Index Works, Cordiff Telephone : CARDIFF 24111 Telephone : RUSHOLME 2333/4 
GLASGOW, 46, Carlton Place. C.5 Telephone : SOUTH 1121/2 
LEEDS, 274, Butts Court, Albion Street, Leeds, 1 Telephone: LEEDS 34251/2 NOTTINGHAM, 5! Carrington Street, Telephone: NOTTINGHAM 47701 
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withstands corrosion 


Aluminium Bronze 


THE MANGANESE BRONZE AND BRASS COMPANY LIMITED 
HANDFORD WORKS HADLEIGH ROAD IPSWICH 
TELEGRAMS: BRONZE IPSWICH TELEPHONE: IPSWICH 2127 
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BRIEF SPECIFICATION 
MODEL 46Q16 
Low base elevating arm, maximum 
drilling radius : 703” 
Spindle bored No. 5 Morse taper. 
Top speed (R.P.M.) : 1240 
Fitted with power feeds and coolant 
equipment. 
Other Models available, with Drilling 
Radii of 3 ft. 6 in. to 13 ft. 2in. Range 
also includes Plate and Girder Radial 
Drills. 


Models can be seen at 
our London and Leeds 
Showrooms 


GOOD DELIVERY 
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Manchester - Glasgow - Swansea 





Newcastle - Sheffield - Southampton SONS AND COMPANY LIMITED 


Belfast - Bath SUNBEAM ROAD - NORTH ACTON -: LONDON «- N.W.10 
Telephone: ELGar 7222/7 
STANNINGLEY, Near Leeds ° Telephone: Pudsey 2241 
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THE LAPOINTE MACHINE TOOL €0., LTD. 
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E NV H E NEW F NGHAM TELEPHONE MIDLAND ~ 2406 


Your machines deserve the best— 
equip them with 


“ARCHER 


DRILL SLEEVES & SOCKETS 


Guaranteed precision is our business—every tool is accurately 

ground to standard Morse taper gauges. Archer Drill 

Sleeves and Extension Sockets are made in two qualities. 
SUPER | STANDARD 
QUALITY QUALITY 


- Hardened all over. Ac- Oil toughened, with 
ARCHER curately ground inter- hardened tang. 
Sy PNAeeiiasg] ally and = externally, | Ground externally 


ASK FOR LIST No. 458, 
FRANK GUYLEE € SON LTD. 
ARCHER TOOL WORKS - MILLHOUSES - SHEFFIELD 8 
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UT iy P - Britain's first carbide tools 


Way back in 1927 Wickman introduced carbide tools to this country. Since that time 
their use has spread so widely among the metal-working industries that to-day the name 
‘Wimet’ has become synonymous with carbide tools and the higher productivity they 


bring. And with good reason; they cut faster, last longer, maintain accuracy and reduce 
tooling costs. 








Here’s today’s range of standard 
turning tools available from stock 


> 


An unsurpassed record! 





STRAIGHT ROUND NOSE 
TURNING TOOLS 

For light-duty turning 
work, boring, chamfer- 
ing, or profile turning. 


CRANKED KNIFE TOQLS 


For broad facing cuts or 
similar operations. 





CRANKED ROUND NOSE 
TURNING TOOLS 

For light cuts, plain 
turning and facing. 


CRANKED TURNING 
TOOLS 


For light-duty turning 
and facing, boring and 
turning to square 
shoulders, etc. carbide tool was supplied 


The very first Wickman 





to Armstrong Siddeley 


Motors Ltd.,in August 1927. 
CRANKED TURNING AND = 
FACING TOOLS This tool remained in regular 


For heavy-duty plain service until March, 1932. 
turning, facing, cham- 
fering, boring, etc. 


TURNING OR BORING 
TOOLS 

For light-duty turning 
and boring. 


Four-and-a-half years’ use 


from a single tool. 
HEAVY-DUTY TURNING = 


AND FACING TOOLS 


——— 


i a 


For very heavy turning, 
boring and facing opera- 
tions. 


BAR TURNING TOOLS 


For plain turning to 
square shoulders, 
recessing and counter 
boring. 


RECESSING TOOLS 
For plunge cut recessing 
with light feeds and 
heavy-duty parting off. 


PARTING TOOLS 
Made in two types; one 
for high cutting 
pressures, the other for 











3 small books dealing 
with the application and re- 
servicing of carbide tools can 
help operators and produc- 
tion engineers. Write for 
copies now. 


light duty on all 
materials. 
BAR TURNING TOOLS 


Suitable for use in knee 
holders. 





THE WIMET MANUAL / / 





CLAMPTIP TOOLS 





contains full details of all Wimec // ‘ j 
For bar roughing, heavy Available with round, a oe & x _ 8 Une 
: guide for carbide tools. you / — 
boring and heavy triangular or. qeere use carbide tools write to The fy a hing 
turning, facing, etc. inserts. Publicity Dept., Wickman Led., / 
for a copy. f 


WICKMAN 0f COVENTRY 


WICKMAN LIMITED, WIMET DIVISION, TORRINGTON AVENUE 
COVENTRY, ENGLAND. Telephone; Tile Hill 66621 
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The Production Exhibition and Conference 


A Message from 
The President of the Board of Trade, 
The Rt. Hon. PETER THORNEYCROFT, M.P. 


HE Production Exhibition and Conference being held in London this month 
reflect great credit on the Institution of Production Engineers. These 
important events, which the Institution has sponsored, have deservedly 
attracted wide attention at home and abroad and I look upon them as a fine 
example of a professional body performing a valuable service, both for its own 


members and for the public at large. 


I welcome the Exhibition as the first attempt in this country to demonstrate 
on a national scale and in visual form the importance of productivity. It provides 
a unique opportunity for the exchange of technical knowledge and experience and 
it offers a series of vivid examples of efficiency in several spheres, which can hardly 
fail to impress many of the thousands of the visitors to it, who will come from all 
sides and all sections of our industry. If each visitor returns to his work with a 
desire to adopt in his own factory only one of the many good ideas shown at the 
Exhibition, then a valuable purpose will have been served. But I am sure the 
Exhibition will achieve a great deal more than that and I hope it may become a 


regular feature of our national life. 


There is no question but that increasing productivity is of great importance to 
our economy. For that reason, the Papers by eminent authorities, to be read at the 
Conference, dealing with many aspects of productivity, deserve to reach a larger 
audience than will be there to hear them read. I am glad, therefore, that they are 


to be published in the Institution’s Journal. 


One of the useful purposes served by the work of the Conference is to show the 
relationship between production engineering and industrial, economic, social and 
educational problems as a whole. In this way the specialist is able to see his work 
in perspective and appreciate the connection between it and the work of other 
people, employing different means to the same end. This applies as much, for 
example, to the designer or the research worker as to the production engineer. All 
are members of the production team, concerned with their factory’s product from 
start to finish, and if a barrier exists between them they, as well as their industry, 
will be the losers. It is an important function of any professional association to 


break down such barriers where they exist, and I am glad to see how well the 
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Institution of Production Engineers is working in this field. The breadth and 
variety of the Conference programme reinforces this idea that, while it may be 
convenient for purposes of discussion to separate the various factors in productivity, 
a proper understanding of its problems and success in solving them will not be 
achieved until everyone concerned is able to see how closely all these factors and all 


these techniques are related. 


The production engineer is a vital link in the chain for he is concerned with 
most of the factors in productivity; that, after all, is why he is there. There is a 
popular, and perhaps understandable, belief that the principles of production 
engineering apply only to the engineering or metal-working industries. One of the 
services done by the Institution, especially in sponsoring such an Exhibition as this. 
is to correct such mistakes on the part of industry and public alike and to extend 
its influence more widely. The more widespread this understanding of the need 


for greater efficiency becomes, the greater will be the service of the Institution to 


i, 
MOovegeN GP 


the national interest. 














The Production Exhibition and Conference 


Olympia, London 


Jth/14th July, 1954 


The Papers presented to the Production Conference are being published in this and subsequent issues of the 


Journal. This issue contains the following :- 


SESSION III, 8th JULY 


** Practical Applications of Production Engineering Research ” by Dr. D. F. Galloway, B.Sc., 
M.1.Mech.E., M.1.Prod.E., Director of Research. Production Engineering Research Association 
of Great Britain. 


** Production Engineering Research and the Information Services at Work in the Factory ” 
by W. P. Kirkwood. B.Sc.. M.I.Mech.E., M.1.Prod.E.. Works Manager. Albion Motors, Ltd. 


SESSION VI, 12th JULY 


* The Trade Union Attitude to Research and Productive Efficiency ” by James Crawford. 
F.B.S.1.. Member of the General Council. Trades Union Congress: General President. National 
Union of Boot and Shoe Operatives 


SESSION VII, 12th JULY 
** Standardisation in the Process Industries * by E. W. Greensmith, A.C.G.1.. B.Sc., M.I.Mech.E.. 


Engineering Services Department, Imperial Chemical Industries, Ltd. 


SESSION X, 14th JULY 
** Human Factors in Technological Change * by Professor C. A. Mace. M.A.. D.Litt., F.B.Ps.S.. 


Professor of Psychology, Birkbeck College. 
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PRACTICAL APPLICATIONS OF 
PRODUCTION ENGINEERING RESEARCH 


by Dr. D. F. GALLOWAY. 


Wh.Sch.. B.Sc.(Hons.), M.I.Mech.E., M.1.Prod.E.. 


M.I.1.A.. A.M.I.E.E., M.Inst.Pet 


Dr. Galloway received his technical education at Birmingham Central 


Technical College and Cambridge University. 


He is a Member of Council of the Institution of Mechanica! Engineers 


He served his apprenticeship 
with the Birmingham Small Arms Company, Limited, and subsequently 
specia'ised in the design and layout of mass production plant. 

He was awarded a Whitworth Scholarship and Whitworth Senior Scholar- 
ship, and obtained a B.Sc.(Eng.) (Lond.) with first-class honours. Later he 
received the degree of Ph.D. for research on machining of light alloys. He 
was appointed Assistant Director and later Director of the Research De part- 
ment of the Institution of Production Engineers and in 1946, when the 
Production Engineering Research Association of Great Britain was formed, 
Dr. Galloway was appointed Director of Research. 





and a founder member of the International Institution for Production 


Engineering Research 


T HE ultimate objective of production engineering 
research is the economic gain arising from the 
application of the research results. In order to get 
the maximum economic gains for the minimum 
expenditure on research, the British engineering 
industry in 1946 set up the Production Engineering 
Research Association of Great Britain by acquiring 
the equipment and a nucleus of staff from the 
Institution of Production Engineers’ Research 
Department which had been engaged on similar 
research since 1939. The main objective of PERA is 
to improve production techniques by research in 
centralised laboratories and workshops, and by 
gathering and evaluating available information on pro- 
duction developments throughout the world. PERA 
has also undertaken the responsibility of conveying 
these improvements in production techniques to the 
principal production personnel in its member-firms by 
means of practical demonstrations and other educa- 
tional means. 

Some indication of the present scale of these 
activities and of the research equipment and 
methods which have been developed in the last few 
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years, is given in this Paper. It is not practicable to 
refer to all the researches which have been com- 
pleted or are in progress, and representative examples 
have therefore been selected to illustrate the methods 
and equipment. 

Production engineering research can be defined as 
investigation to discover the basic data and laws 
relating to the planning, control and execution of 
processes by which material is given a predetermined 
form with the aid of machines, tools and labour. The 
specific objective of this research is to increase the 
efficiency with which processes such as thread rolling, 
impact extrusion, die casting, finishing, assembly, 
plastic moulding, milling, drilling, turning, pressing. 
etc.. are carried out: to raise the efficiency of 
auxiliary production activities: and to improve such 
functions as production control, rate-fixing, planning, 
etc. 


An Example of Methods and Equipment 

Since the ultimate objective of this type of research 
is the economic gain accruing from application of the 
research results, the technical criteria which indicate 
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‘Method of application 


Fig. 1. Objectives in drilling and factors affecting drill 
performance. 


the overall economy of the operation must be clearly 
identified. In a drilling operation, for example, these 
technical criteria are : 


1. Rate of penetration, for example, depth of hole 
drilled per minute. 


~ 


2. Drill life, usually expressed as depth drilled 
between grinds; it is also necessary to consider 
total drill life, that is, total depth before the 
drill is discarded. (These two criteria are not 
in the same ratio for different drills and drilling 
conditions). 


3. Drilling efficiency, expressed as the volume of 
metal removed per horsepower-minute or as 
power required for a given rate of drilling. 


4. Accuracy of holes, that is, diameter, straight- 

ness, etc. 

When the research worker has determined these 
criteria the next step is to identify the factors on 
which they depend. Factors affecting drill perform- 
ance are shown in Fig. 1. When these have been 
identified three general methods of 
research can be considered : 


1. To take a very large number of 
tests under practical conditions 
and attempt to separate the 
effects of the various factors by 
statistical or other means. The 
cost of such a procedure, both in 
terms of material and time, is 
usually prohibitive. 


2. To control all factors except one. 
which is intentionally varied, and 
observe the effect of that factor 
on the criteria. 


3. A combination of Methods Nos. | 
and 2. 


Fig. 2. 


Method No. 3 is generally used. It is usual to 
design the research so that as many factors as possible 
are brought under the maximum degree of control, 
and the technique used is essentially the third method 
approximated as closely as possible to the second 
method. The task of controlling or measuring the 
variations in the numerous factors is very difficult, 
but also very important to the success of this 
approach to production problems. 

A range of special equipment has been developed 
by PERA for de stermining the effects of various 
factors on drill performance. In addition, standard 
equipment and methods are used for testing the 
physical properties of the drill and workpiece 
material, composition of the workpiece materials, etc. 

The need for physical tests is apparent from obser- 
vations of properties such as hardness. In nominally 
similar drills hardness near the point varied from 
820 to 970 D.P.H. and the variation of hardness 
along what would generally be regarded as the 
working length of the drill was sometimes as high 
as 950 D.P.H. near the point, to 600 D.P.H. about 
two-thirds back along the fluted length. Such 
variations in hardness along the drill have to be 
taken into account in the test procedure. 

Special grinding and inspection equipment has 
been developed to ensure the uniformity of such 
factors as drill point thinning, relief angle and rela- 
tive lip height of all drills used in investigations. 
Fig. 2 illustrates inspection equipment for exploring 
the points of large drills, but more sensitive instru- 
ments are necessary for small drills, and a small 
optical drill point tester embodying a microscope 
attachment is shown in Fig. 3. A drill point inspec- 
tion gauge for workshop use is shown in Fig. 4. 

Recent research has shown that adoption of a 
smaller relief angle than is generally used in industry, 
and closer control of relative lip height, reduce drill 
breakage, increase drill life, permit higher feed rates 
and improve the accuracy and finish of holes pro- 
duced. Due to unsatisfactory point grinding either 
in the user’s workshop or the maker’s factory, large 
differences occur in the relative lip height and relief 
angle of drills used in production. Inspection of a 
number of nominally similar 2in. diameter drills 
showed that relief angle at the periphery varied from 








Large drill point tester. 








Fig. 3 (top left). Optical drill point tester for small drills. 


Fig. 4 (above). Drill point inspection gauge for workshop 
use. 





Fig. 5 (below). Portal frame drilling machine used for 
7° to over 20°, and relative lip height often ex- drilling investigations. 
ceeded 0.010 in., whereas it should not exceed about 
0.002 in. 


Drilling tests are conducted on special 
machines, such as that shown in Fig. 5. 
designed to eliminate variations result- 
ing from the condition of the machine. 
construction of frame. etc., and to 
control the effects of inevitable machine 
deflections and vibrations. Another 
special machine built for testing small 
drills down to about 0.0135 in. dia- 
meter is shown in Fig. 6. This machine 
has been designed for a spindle speed 
of 90.000 r.p.m. 

Various dynamometers have been 
developed for measuring the torque and 
thrust of drills in use. <A_ typical 
dynamometer can be seen below the 
drill spindle in Fig. 5, the instrument 
box for the dynamometer being shown 
on the right hand side of the machine. 
Another type of dynamometer used for 
drilling tests with drills down to a few 
thousandths of an inch in diameter is 


= 


shown being calibrated in Fig. 7. 


Effect of Factors in Drilling 

The relationships between _ the 
criteria of performance and many of 
the factors listed in Fig. 1 have been 
investigated by PERA, and some parts 
of the researches into the effects of 
drill shape. and of cutting fluids, have 
been selected to illustrate the results 
of such researches 
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Effect of Drill Shape and Proportions 

The geometric features of a drill may have a 
marked effect on drill life, rate of penetration, power 
consumption, and hole accuracy and surface finish, 
although these effects vary substantially under differ- 
ent conditions. Considerable variations often occur 
in the flute proportions of nominally similar drills, 
and these differences can significantly affect drill 
performance. 

Large errors in drill symmetry may occur through 
unequal fluting, and this may impair drill perform- 
ance. Errors of 1° or 2° in lip spacing, for example, 
can adversely affect drill point shape, particularly if, 
as is usual, the drill is aligned by one lip for grinding. 

Relative lip height is one of the most important 
and most common sources of error in drill grinding. 
and excessive differences in lip height constitute a 
major cause of inefficiency in drilling. This is con- 
firmed by the results, which are shown in Fig. 8, 
of some tests on the effect of variations in lip height 
on drill life. In production drilling operations on a 
steel bracket, drill life was increased from 70 holes 
per grind to 200 holes by reducing the lip height of 
>in. diameter drills from 0.010 in. to 0.001 in. 

The function of the relief angle is to provide 
clearance behind the cutting edge so that the drill 
may cut freely without rubbing, but the relief angle 
also affects drill life. Considerable differences in 
drill life have been observed when relief angles have 
been varied over a comparatively small range in 
certain drilling operations. Production drilling costs 
can usually be reduced by decreasing the values of 
relief angle commonly used in industry: 

A representative example of the combined econo- 
mic effects of a reduction in relative lip height and 
relief angle concerns the drilling of 2in. diameter 
holes in a steel forging. By reducing relative lip 
height from 0.010 in. to 0.001 in., and relief angle 
from 12° to 5°, the cost of production drilling opera- 
tions was reduced by more than 16°/. This result 
was achieved by modifying only two of the factors 
shown in Fig. 1, and in practice, greater economies 
can be achieved by maintaining adequate control 
over the other factors which have been shown by 
research to have a significant effect on the speed, 
economy. and quality of drilling. 


Effects of Cutting Fluids 
Some of the functions of a cutting fluid used in 
drilling operations are to: 
1. Keep the drill cool. 
2. Lubricate the drill lands in the walls of the 
hole. 
3. Lubricate the flutes of the drill to facilitate the 
passage of swarf. 
4. Remove the swarf from the cutting zone. 
These requirements are met in varying degrees by 
different fluids and selection therefore usually in- 
volves a compromise. The cooling function is usually 
of great significance in drilling operations. 
Characteristic drill life graphs obtained with three 
different neat oils are shown in Fig. 9, and the effects 


DRILL LIFE No OF HOLES 








Fig. 6. Special machine built for testing small drills down 
to about 0.0135” dia. 
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DRILL DIAMETER . $ 
SPEED 760 RPM 
FEED 0-018"/REV 
DEPTH OF HOLE iz" 
COOLANT SOLUBLE OIL 
MATERIAL AXLE STEEL 


EFFECT OF DIFFERENCE IN LIP HEIGHT ON DRILL LIFE. 
Fig. 8. Effect of relative lip height on drill life. 
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DRILL LIFE TESTS 


Fig. 9. Characteristic drill life graphs obtained with three 
different neat oils. 


of different neat and soluble oils on drill life, torque 
and thrust are shown in Fig. 10. (The increase in 
torque and thrust as drill life decreases when using the 
neat oils specified in Fig. 10 is not common to all neat 
oils, and does not occur with soluble oils. Torque 
and thrust tests cannot therefore be used alone for 








a) 
Torque | Thrust | No. of holes 

Cutting Fluid lb. ft. Ib. drilled 
Neat Oil I ... Say 18 1,650 109: 
Neat Oil II ... an 20 1,600 62 

} 

Neat Oil III... sins 23 1,750 48 
Neat Oil IV... 28.5 | 2,200 | 29 
Neat Oil V —- 30 2,250 20 
Dy «.. ase ue 32 2,450 2 





estimating the effects of cutting fluids on drill life). 
A cutting fluid reduces torque and thrust compared 
with dry cutting, and hence reduces the net cutting 
power, but there are considerable differences in the 
reductions with different holes. These differences tend 
to be accentuated as the depth of hole increases. 
The performance of eleven commercial soluble oils 
has recently been determined when drilling three 
steels, and the variations in drill life with the differ- 
ent oils and materials are summarised in Fig. 11. 
The grouping in the bar charts is based on statistical 


(b) 





No. of 
Dilution | Torque | Thrust | holes 
lb. ft. lb. drilled 


Cutting Fluid 











Soluble Oil IT... | 1: 15 19 | 2,050 | 132 
Soluble Oil I. 1:15 22 | 2,000| 14 
Soluble Oil II... | 1: 25 22 | 2,050 | 122 
Soluble Oil I... | 1: 25 23.5 | 2,000 3 





Fig. 10. Effects of various cutting fluids on torque, thrust, and drill life when drilling 3 in. diameter holes in axle steel. 
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OIL PERFORMANCE GROUPING WHEN DRILLING THREE MATERIALS 


Fig. 11. Grouping of eleven commercial soluble oils according to performance when drilling three steels. 


analysis of the results. An improvement in perform- Turning Research 
ance resulting from the use of a cutting fluid can 
usually be translated into an increase in drill life for In drilling operations, the cutting tool usually 
a given drilling rate, or an increased drilling rate for takes a roughing cut only, but many other machin- 
the same life. ing operations involve roughing and finishing cuts, 
Typical effects of cutting fluids on hole accuracy and it is desirable to separate practical tests into two 
and surface finish when drilling axle steel are shown sections having different criteria for assessing per- 
by the research results given in Fig. 12 for two neat formance, as rough machining and finishing opera- 
oils and one soluble oil. Although there were differ- tions have very different objectives. The criteria of 
ences in the results obtained with different neat oils. performance in rough and _ finish turning are 
it could be concluded that the neat oils wer shown in Fig. 14, together with the main factors 
superior to the soluble oils. affecting performance. 


In addition to tests of the perform- 
ance of cutting fluids in different 














machining operations, it is necessary | B 
k b “ai f f "St ; ae Average 
to make observations o uming, Speed Feed Cutting Fluid Average surface 
corrosive properties, etc., before a r.p.m. in./rev. oversize, finish, 
complete evaluation can be made of in. mu. in. 
the fluids for production operations. 
; 406 0.005 Neat Oil . 0077 60 
Important machine tool surfaces. ail ” 
workpieces, and tools, may be stained 
or pitted as a result of corrosion by 406 0.005 Neat Oil CG .0099 90 
cutting fluids. It has been found in 
tests carried out by PERA that various 406 0.005 Neat Oil I 0076 130 
soluble oil emulsions differ considerably 
in their corrosive action, and thus care- —— ; 
ful selection of soluble cutting oils will 6 0.005 Dry 0105 Racers atomonl 
assist in reducing corrosion problems. | bile tet 
Examples of the differences in the 





corrosive effects of different soluble ‘ ; 
cuttlons oil eens ten 1 <_ uble Fig. 12. Effects of cutting fluids on hole accuracy and surface finish when 
g§ ous are shown In Fig. Lo. drilling 3 in. diameter holes in axle steel. 
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Fig. 13. Corrosion testplate for soluble oils, and examples 
of corrosive effects of different soluble cutting oils. 


In rough turning operations, maximum rate of 
stock removal and minimum power consumption are 
factors of major importance upon which considera- 
tion of economic tool life must be based. In finishing 
operations, surface finish and dimensional accuracy 
are of most importance, so that even slight tool wear 
must be taken into consideration, and the economic 
tool life must be based upon these factors, rather than 
upon stock removal or power consumption. 

2 


% 


Fig. 15. PERA tool radius grinding attachment. 
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Fig. 14. Objectives in rough and finish turning and factors 
affecting tool performance. 


Rate of stock removal and efficiency of stock re- 
moval are unimportant in finishing operations, since 
the depth of the finishing cut can easily be reduced 
to a minimum by adjusting the cut in pre-finishing 
operation, and moreover the power required to run 
the machine during the finishing operation is not 
much greater than the power to run the machine idle 
at the same speed. 

For tests to provide reliable comparisons, much 
closer control than is possible in a production work- 
shop must be maintained over such factors as tools, 
materials. lubricants, machines, etc. The tool radius 
erinding attachment shown in use in 
Fig. 15 incorporates a microscope which 
enables the tool nose radius to be 
accurately ground and blended into the 
tool flanks, and a protractor fitted to 
the front of the instrument allows the 
side cutting angle and plan relief angle 
to be ground at the same machine 
setting. Photomicrographs or enlarged 
silhouettes can also be used for checking 
nose radii, although it is often un- 
necessary to make actual photographs. 
but merely to focus the image on a 
ground glass screen and check the out- 
line with a transparent radius gauge. 

A special tool angle protractor 
developed for inspecting single-point 
tools is shown in Fig. 16. It has 
horizontal and_ vertical protractor 
scales. the vertical scale and its pointer 
being on a spring-loaded sleeve for 
ease of vertical adjustment. Rake 
and relief angles are measured by 
bringing small contact points against 





Se 








Se 








Fig. 16 (top left). Special tool 
angle protractor for inspecting 
single point tools. 


Fig. 17 (above). Tool angle 


protractor for workshop use. 


Fig. 18 (left). Heavy-duty 
tool testing lathe. 
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Fig. 19. PERA single-point tool dynamometer. 





Fig. 20. Research in progress to determine the perform- 


ance of medium-sized taps. 





Fig. 21. Automatic tapping fixture and recorder for tests 
with small taps. 






the tool face and flank respectively, the measured 
angle being indicated on the vertical protractor scale. 
A workshop instrument has been developed from the 
original design and this is shown in Fig. 17. 

Practical turning tests are often carried out on 
specially designed lathes such as that shown in 
Fig. 18. The machine is of robust construction and 
the tool post is designed to hold cutting tools or a 
tool force dynamometer. The dynamometer is con- 
nected to an instrument box having three main dials 
which record the three components of the cutting 
force. A photograph and a cross-section of a repre- 
sentative single-point tool dynamometer is shown in 
Fig. 19. The three directions in which the cutting 
forces are measured are also shown. 


Research into other Machining 
Processes 


Research into milling, tapping. 
erinding, broaching, etc., involves con- 
trol of factors as numerous as those 
encountered in drilling and turning. 
The extent of research necessary to 
secure authoritative data for application 
in workshops may be judged from the 
fact that in a tapping investigation, for 
example, 10,000 tap measurements have 
been made, in addition to the tapping 
of approximately 300,000 holes. Auto- 
matic equipment which has been made 
to expedite this work and to ensure that 
the tests are closely related to factory 
conditions is illustrated in Figs. 20 and 
21. Fig. 20 shows tests in progress to 
determine the performance of medium- 
sized taps. A tapping rate of up to 
1,000 per hour is maintained. Fig. 21 
shows a fully automatic tapping fixture 
and recorder for tests with small taps. 
Nut blanks are fed to the tapping 
dynamometer at a rate of 2,000 pe 
hour, and tapping forces are auto- 
matically recorded. 

Research has confirmed that varia- 
tions in tap design have a considerable 
effect on tap performance, and Fig. 22 
is included as an example of the large 
differences which have been observed 
in the lives of $ in. B.S.F. taps. Con- 
siderable differences have been observed 
in the flute areas of nominally similar 
taps. and the cross-sectional areas of 
the flutes of the taps shown in Fig. 23, 
were +2, 67, and 54 per cent. of the full 
cross-sectional area. 


Machine Tool Utilisation 


General investigations of several 
types of machine tool, such as lathes, 
drilling machines, grinding machines, 
milling machines, have now been 
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ale. 
the Tap Number of holes tapped 
on A 3,000 plus 
in | 
ind B 2,250 
Png C 318 
on- 
ials D 300 
ing 
re- E 151 
in F 50 
ing 
CROSS SECTION OF NOMINALLY 
Fig. 22. Differences in the lives of 3 in. B.S.F. taps. SIMILAR TAPS 
ing Data: Tap: H.S.S., 4 in. B.S.F., Ground Thread Fig. 23. Cross-sections of three nominally similar taps. 
Material Tapped : Steel En3B. The flute areas of the taps, expressed as a percentage of 
ng. Cutting Fluid: Sulphurised Neat Oil. the cross sectional area of the major diameter of the 
sak. thread were 42”, 67% and 54%, respectively. 
eT completed or are nearing completion 
"e- at PERA. These researches are designed 
a to give the maximum information 
ion “ey Re : 
the regarding the efficient utilisation of the 
Sor main groups of machine tools. The 
stan researches include full performance 
ing tests for roughing and finishing opera- 
fn tions under various conditions. In 
ide addition to the normal accuracy tests 
hat of the alignment of spindles, guides, 
Ory etc., special tests are sometimes made 
nd such as that referred to in Fig. 24. 
to which gives the results of observations 
m- of the errors which occur in setting the 
to table of a boring machine when using 
21 first a standard vernier scale, and then 
ure an optical vernier attachment. This 
Pps. illustration also shows that the optical 
ing vernier attachment reduced the error in 
pel any one setting of the table to 
to- + 0.0002 in. against + 0.0009 in. 
with a standard vernier. The optical 
‘la- vernier could also be set twice as 
ble quickly as the standard vernier. Optical Conventional 
99 Measurement Vernier Vernier 
ree One of the essential requirements of 
od efficient machine tool utilisation is 
sins knowledge of the influence of cutting 
ved forces on the deflection or distortion of Accuracy of repeat settings ... =0.0002” =0.0009” 
ler the workpiece and machine elements. 
of Because of the elasticity of such 
93. machine elements as spindles, bearings. 
‘ull arms. columns, etc., even relatively Maximum error on two spaced 
small loads may affect the functioning settings oe A a 0.0005” 0.0013” 
of the machine or accuracy of the work 
produced. The effect of these deflections 
on the accuracy and quality of work 
a produced is often important, but of itiedee ... 7 = 50° 100% 
even greater importance in most 
‘ie instances is the effect of the machine 
oe flexure on the performance of the Fig. 24. Comparison of optical and conventional verniers. 


cutting tool, that is, limitations on feed, 
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LONGITUDINAL VIBRATION OF MILLING 





MACHINE TABLE UNDER VARIOUS CUTTING CONDITIONS. 
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(1) Cut 2” wide x ia deep x 6"/min. feed. 
(2) a * ne * 3°/min. feed. 


(3s) * eo ne e 9 " ” 


(4) No cut but machine feeding at 3"/min- 





Fig. 26(b). Longitudinal vibration of milling machine 
table under various cutting conditions. 
Fig. 25. Set-up for deflection tests on centre-lathe. 





Fig. 26(a). Set-up for investigation into milling machine 
vibration. 
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Fig. 27. High pressure jet of oil being directed at cutting 
edge of tool from below. 


speed, life, etc. Fig. 25 illustrates a representative 
set-up for determining machine tool deflections. 

Vibration is a factor which obviously affects the 
performance, and hence the efficient utilisation of 
most machine tools. Whether the vibration arises in 
the machine mechanism or in the cutting action 
itself, it usually has a very marked influence on out- 
put and tool performance, and also on quality of 
work in the case of finishing operations. Various 
machining difficulties in industry have in fact 
recently been overcome by the application of the 
results of vibration research, and using special equip- 
ment developed by PERA for separating out the 
components of vibration and tracking down those 
parts causing trouble. 

An investigation into milling machine vibration is 
shown in progress in Fig. 26, which also shows vibra- 
tion records indicating vibrations associated with 
run-out of the cutter, and with the cutter teeth, at 
different rates of feed. Vibrations in operations such 
as milling can sometimes be overcome without the 
use of special equipment, but in many apparently 
smooth operations, for example, finish grinding, 
minute vibrations are involved which often vitally 
affect performance and quality of work, and in such 
operations, the equipment and techniques developed 
by PERA have proved particularly useful. 





Fig. 28. Oil curtain surrounding cutting 
area to restrict oil fumes 


Investigation of Production Developments 

In addition to investigating established production 
techniques, PERA also conducts research into new 
techniques, such as the “* Hi-jet” method of cutting 
fluid application, to provide industry with reliable 
information on the application of these processes as 
soon as possible. The “ Hi-jet” system involves the 
projection of cutting oil under high pressure into 
the clearance crevice between the tool and the work, 
and aimed directly at the cutting edge from below, 
as shown in Fig. 27, while an oil curtain and an 
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Fig. 29. Results of preliminary investigation of relation- 
ship between cutting speed and tool life for ‘ Hi-Jet ” 
system of cutting fluid application. 
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overhead flow of oil are used to reduce fumes as 
shown in Fig. 28. 

PERA’s investigations of this technique have 
shown that when turning steels such as En.25 with 
high-speed steel tools, substantial improvements in 
tool life are obtained provided that the jets are care- 
fully positioned and maintained in consistent align- 
ment. The relationship between cutting speed and 
tool life determined in preliminary tests with the 
* Hi-jet” system of application and a conventional 
method of application is illustrated in Fig. 29. These 
results show that the “ Hi-jet”’ system increased tool 
life by nearly seven times as compared with the con- 
ventional method when cutting at 80 ft. per minute. 
and by about 243 times when cutting at 110 ft. per 
minute. 

Other production developments which have re- 
cently received consideration at PERA include 
friction sawing and the use of CO, as a cutting 
Huid. The set-up for the CO, investigation is illus- 
trated in Fig. 30. 

Metal Forming 

Present industrial practice in many metal forming 
operations often depends on personal opinion, and 
research techniques based on precise measurement of 
all variables have therefore been developed to pro- 
vide member-firms with authoritative data. Many 
forming operations are as complex as machining 
processes, and some of the factors involved in press- 
working, for example, are shown in Fig. 31. 


Finish Blanking 
































Fig. 30. PERA — nee the use of CO, One of the recent metal-working developments at 
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(a) (b) (c) 


Fig. 32. Blanked aluminium parts showing the effect of: 

(a) very small clearance between punch and die; (b) a 

radiused die; (c) very small clearance used in conjunction 
with radiused die. 


produces consistently smooth edges on _ blanked 
components. The usual method of obtaining a good 
finish on the edges of blanked parts is to employ a 
machining or shaving operation. The die clearances 
used in the preceding blanking operation are about 
3 per cent. or more of material thickness, as smaller 
clearances often produce rather ragged edges. In the 
technique recommended by PERA, the mouth of 
the die has a definite smooth radius. This procedure 
alone will not entirely eliminate tearing or cracking, 
and investigation has shown that blanks with con- 
sistently smooth edges are obtained only wher a 
radiused die is used in conjunction with very small 
clearances. 

Fig. 32(a) shows the result of reducing the clear- 
ance while retaining a sharp edge on the die. 
Fig. 32(b) shows the effect of normal clearance when 
a radius has been applied to the mouth of the die. 
The high quality of the edge produced by a radiused 
die and using a small clearance between punch and 
die is illustrated in Fig. 32(c). The fact that finishes 
as good as two micro-inches can sometimes be 
obtained gives an indication of the commercial value 
of the technique. The severely cold worked smooth 
edges may also possess improved physical properties, 
and other benefits may include increased die life. 
and a reduced tendency for blanks to be drawn back 
through the die. 

Recommendations arising from PERA’s prelim- 
inary investigations of finish blanking have already 
been applied in various member-firms with promising 
results. The technique is being used by one large 
electrical firm for the production of contactor com- 
ponents of the type shown in Fig. 33. In this case 
the adoption of PERA’s recommendations will 
eliminate a finish machining operation, and reduce 
de-burring time from five minutes to two minutes on 
50,000 components per annum. In another factory. 
finish blanking of mild steel car lock parts has led 
to the elimination of a secondary pressing operation. 


Impact Extrusion 


Considerable attention has been directed in the 
last few years to exploiting the advantages of the 
impact extrusion process, and significant increases in 
productivity would undoubtedly result from wider 
application of authoritative data on this process. 
PERA has therefore been investigating the impact 
extrusion of such metals as aluminium, copper, zinc, 
and steel. An impact extrusion investigation is shown 
in progress in Fig. 34, which also illustrates typical 
components produced by the process. 

Parts which can be made at one stroke of the 
press using the impact extrusion process sometimes 
require six or more operations using conventional 
pressing techniques, and production costs and times, 
as well as material consumption, can therefore be 
greatly reduced. The process was introduced many 
years ago for making tooth-paste tubes in very soft 
metals, but only in the last ten vears have successful 
attempts been made to exploit its potentialities for 
the manufacture of components in harder alloys. 

Other metal forming processes which are being 
investigated by PERA include cold heading, deep 
drawing, thread rolling, bending of sheet metals, wire 
drawing, etc. 


Savings Resulting from Improved Production 
Techniques 


Methods and equipment developed in recent years 
for research into production techniques have yielded 





Fig. 33. Copper contactor components produced: (a) 

with smooth edge by using radiused die on small clear- 

ance; (b) with inferior edge using conventional blanking 

technique. Adoption of PERA’s recommendations re- 

duces de-burring time from 5 mins. to 2 mins. on 50,000 
components per annum. 
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at PERA. 


Fig. 34(b) (above). 


impact extrusion process. 





Fig. 34(a) (left). Impact extrusion investigation in progress 


Typical components produced by the 





Changes resulting from investigation. 


Increase in productivity and economic savings. 





Redesign of fabricated unit. 


Time reduced from 72 min. to 11 min Cost reduced by 10/- per unit. 
Rate of production increased 6 times. 





Improvements in assembly methods and 
equipment. 


Reduction of assembly costs from £5. 3. 0. per unit to £3. 14. 0. 
Rate of production increased 45 Annual saving of £2,900. 





Improving set-up for machining operation. 


Saving of 11/3d. per component. Tool life increased 15 times. Scrap 
reduced by 85 





Assembly of special lamps and _ other 
fittings. 


Assembly time reduced from 62 min. to less than 13 min. per compo- 
nent. Rate of production increased nearly 5 times. Annual saving of 


about £15,000. 





Improved method of machining drawing 
dies required in large numbers. 


Production time reduced from 53 min. to 22 min. per component. 
Tool life increased from 5 components to 40 components. Immediate 


saving of £5,000 on production. 





Improvement in assembly method for elec- 
trical fitting. 


Rate of production increased by 80 Slight financial savings effected. 





Modifications to machine for producing 
serrated components. 


Time reduced from 50 min. to 12 min. Production rate increased 
4 times. Cost reduced by 6/- per component. 





Change of cutting oils used in machine 


shop. 


Fluids cost reduced by £1,000 per annum, and tool performance 
improved. 





Modified heat 
machining. 


treatment to facilitate 


Machining time reduced from 51.8 to 42.3 min. Rate of production 
increased approx. 12%, and drill life doubled. Cost reduced by about 
1/9d. per component. 





Improvement in tool grinding techniques. 


Tool life increased from 3 hours to 10 hours. Grinding time reduced 
from 20 min. to 7 min. 








Substitution of finish machining operation 
for hand finishing and machining opera- 
tions. 





Rate of production increased over 12 times. Cost of operation reduced 
by £1,300 per 1,000 components. 








Fig. 
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35. Some examples of economic savings and increased productivity resulting from practical investigations of 


production techniques. 
































many examples of higher productivity. Some repre- 
sentative economic savings are shown in Fig. 35. 


A particular example concerns the manufacture of 
drawing dies required in large numbers. Difficulties 
occurred in the production of the die when the die 
material was changed, as the new material contain- 
ing 7 per cent. tungsten was so difficult to machine 
that cutting tools required grinding every five com- 
ponents or less. It was also extremely difficult to 
maintain the standards of accuracy and surface finish 
specified. The machining times for the dies was 
initially 24 minutes. but research reduced this first 
to 9 minutes, and finally to 74 minutes while tool 
life was increased to forty components. Three 
separate machines were originally used in the manu- 
facture of each component, but a procedure was 
developed for machining the dies on a capstan lathe. 
This facilitated production, reduced handling time. 
and ensured dimensional accuracy. with the result 
that the total manufacturing time was reduced from 
53 minutes to 22 minutes per component. and costs 
were reduced to less than half. thus effecting an 
immediate saving on production of about £5,000. 
The special tools developed by PERA are shown 
in Fig. 36. 


Another example of higher productivity resulting 
from PFRA’s work involved the slight re-organisa- 
tion of a small general assembly bay, and improve- 
men: of the equipment used. Two PERA engineers. 
supported by appropriate research facilities. made an 
analysis and prepared recommendations involving 
minor changes in equipment and lay-out. The 
modification of mechanical aids and the lay-out of 
the bay involved an expenditure of less than £250. 
but the changes resulted in an increase of 45 per 
cent. in production. and reduced the average cost 
per assembly from £5. 3. 0. to £3. 14. 0. The saving 
in the first year was £2.530, and in subsequent years 
this increased to £2.900 per annum. 


Although the engineering industry has for many 
years conducted an increasing volume of research 
into the development of new products and improve- 
ments in the design and performance of existing 
products, only comparatively recently have the 
advantages of co-ordinated research into production 
engineering techniques been realised. There is already 
ample evidence. however, that the application of 
existing research results will increase the speed. 
economy. and quality of many production processes 
to levels well above those prevailing in most firms. 
and there can be no doubt that a common research 
effort sustained by the whole engineering industry 
would make a substantial contribution to the general 
increase in productivity which must be achieved for 
this country to be able to meet with confidence 
increasingly severe competition in export markets. 





Fig. 36. Special tools developed by PERA for the 
production of drawing dies, as shown above. 








BRITISH STANDARDS 


The following Standards have recently been issued 
and may be obtained, post free, at the prices stated. 
from the British Standards Institution. British 
Standards House. 2 Park Street. London. W.1 : 


B.S.1498 : 1954. Gear Hobbing Machines for 
turbines and similar drives (4/-). 


B.S.2457 : 1954. Protractors for drawing office 


use (2/-). 


B.S.2458 : 1954. French curves for drawing office 
use (2 /-), 


B.S.2459 : 1954. Set squares for drawing office 
use (2/-). 


B.S.2460 : 1954. Drawing instruments for drawing 
office use (2/-). 
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PRODUCTION ENGINEERING RESEARCH 


AND THE INFORMATION SERVICES 


AT WORK IN THE FACTORY 


by W. P. KIRKWOOD, 


B.Sc., M.I.Mech.E., M.1.Prod.E. 


Educated at Glasgow High School and Glasgow University, Mr. Kirkwood 


graduated B.Sc.(Eng.) in 1921. He served his apprenticeship with Albion 
Motors, Limited, Glasgow, and subsequently spent a few years in the 


Drawing Office and Design Department. 


He later changed over to the production side as Assistant to the Works 
Manager and then became, successwely, Inspection Superintendent, Produc- 
tion Engineer, and Assistant Works Manager. 


appointment as Works Manager in 1951. 


Mr. Kirkwood has been actively connected with the Glasgow Section of 
the Institution of Production Engineers for many years, both as Committee 
Member and Hon. Secretary, and has just completed two years in office as 


Section President. 


He took up his present 





He is also a Member of Committee of the Automobile Division, Glasgow 


Centre, of the Institution of Mechanical Engineers. 


HE methods and the equipment of production 

engineering research have been described by 
Dr. Galloway. He has also given examples of some 
of the practical results obtained in industry. 

It is now proposed to describe the application of 
some of these research results in the factory of a 
PERA member-firm. After all, it has to be re- 
membered that the whole object of these is 
to improve techniques in industry, so that the full 
benefit of the results of research can be reaped. 

In this respect, production engineering research 
is very much more favourably placed than most 
other forms of research. The reason is that the 
results can usually be put into practice more quickly. 
Also, it is very often possible to forecast the econo- 
mies which are likely to be obtained by the new 
techniques. This has many attractions in a competi- 
tive world. 
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The principal obstacle to the most effective use 
of research results is the lack of co-operation by 
industry itself. The existence of an unco-operative 
attitude in a firm can often be traced to unsatis- 
factory results obtained when attempts have been 
made to apply published information, which, unfor- 
tunately, is often incomplete and consequently of 
little real value. When essential information is 
omitted from an article or report, the application of 
the technique in the workshop almost inevitably 
gives bad results, or, at best, results which fall far 
short of the claims made. 

The claims made for new techniques developed as 
a result of systematic research are sometimes less 
spectacular than the claims made for techniques 
devised as a result of experiments made in work- 
shops, but controlled investigations provide data 
which is much more reliable than that obtained in 
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uncontrolled tests, and the research results can be 
applied in any factory with complete confidence. 
Because of variations between one factory and an- 
other, some differences inevitably occur in the final 
practical results obtained in different factories, but 
this does not affect the soundness of the recommend- 
ations made. 

PERA has developed various ways for passing 
on the improved techniques to industry. Each of 
these ways has a function of its own to perform, and 
there is no sense of overlapping between them. 


Practical Demonstrations 


One of the most practical methods of getting pro- 
duction research results applied is the actual demon- 
stration of the processes by PERA staff at their 
headquarters at Melton Mowbray. This has been 
one of the most successful and most useful of the 
Association’s many services. It is particularly helpful 
in cases where the process is new and, therefore, 
sometimes suspect. 

There are, in most works, foremen and technicians 
who are extremely sound men, but who take a very 
critical view of new ways of doing things. If they 
actually see the methods in operation, this can con- 
vince in a way in which no written matter can. It 
also has the great advantage that points which may 
cause doubt in the minds of those seeing the demon- 


Fig. 


3. Foremen attending a talk during a PERA 
Refresher Course. 


stration can be raised there and then, and the results 
qualified or amplified in order to satisfy the enquirer. 

These practical demonstrations can also be used 
very effectively where an individual has to be trained 
in some new process, for example, tool grinding. 
Such instruction can often put the man on the right 
road comparatively easily. The general level of cut- 
ting tool efficiency is a good deal lower than it would 
be if existing research results were properly applied. 
Member-firms whose personnel have attended 
PERA’s tool-grinding courses have therefore re- 
ported substantial increases in tool life. Even highly 
skilled operators cannot produce the maximum 
amount of work without well-designed and properly 
maintained cutting tools, and firms who have now 
realised this fact are sending foremen and other pro- 
duction workers on such “ refresher ” courses. These 
courses also enable the progress of the Association’s 
researches to be studied at first hand. 


Six-month Student Courses 


For young engineers there are student courses 
which last for six months. At first sight, to send a 
young man to PERA for six months and pay his 
salary and lose his services, can seem a procedure 
likely to be difficult to justify from the point of view 
of the return obtained. The young man may leave 
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before the company concerned can get their money's 
worth from him. This is something which can 
happen at any time in an organisation with a young 
man in training, and the fact that it does happen 
from time to time does not mean that young men 
should not be trained. So it is with the student 
courses 

During this period the student helps the research 
engineers in their work. and is able to get a sound 
working knowledge of the proper methods of 
approach to any investigation. The course develops 
in the young engineers an analytical approach to 
everyday production problems and the general im- 
provement of production methods. This is an invalu- 
able experience. How often in the shop is it found 
that when a problem arises. and the pressure of 
production is applied to get a solution quickly. there 
is the inevitable temptation to change two or more 
factors at the one time! This is quite wrong. because 
while immediate problems can sometimes be solved 
by such methods, it does not make for security in 
the future. in that it is not known which altered 
factor made the difference. A course with proper re- 
search training can do a great deal to help a voung 
man to fight against this disease. 

In the Author’s company. the present Assistant 
Tool Engineer went through this course two or 
three vears ago and he is. as a result. very much 
more capable of carrying out his duties today than 
he would have been if he had not had this advan- 
tage. 
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Part of PERA tool grinding demonstration 


facilities. 


Member Liaison 


Production research must keep pace with the needs 
of industry and to do this, the man engaged in the 
actual work of research must be in touch with 
industry constantly, knowing what is happening and 
the needs that are arising. To do this. Member- 
Liaison visits are carried out by the staff of PERA. 
The number which can be worked into a year is of 
the order of 250. During these visits the research 
engineer is able to meet and talk to quite a number 
of the technical personnel. and is sometimes able to 
give help on the spot. 


Library and Information Services 


Two of the most practical services which PERA 
provides are its Library and Information Services. 
A vast amount of information is regularly published 
on a wide variety of technical subjects. Few firms 
have the personnel available to collate this in a really 
satisfactory manner. and thus make the required 
information available at short notice to anybody 
needing it. PERA has developed special methods 
for dealing with all such technical information. 
Since its inception, the collection. classification and 
cataloguing of all these items of information on 
production techniques has been indeed a formidable 
task. In its first five years PERA has built up a 
Library of about 100,000 units of information, i.e. 
books. articles. periodicals, special trade literature. etc. 
They have also built up a system of indexing so that 
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Fig. 3. Tool angle protractor for workshop use being 
demonstrated to production personnel at PERA. 


this information can be looked up quickly and 
accurately, and members informed, on enquiry, of 
what is known about the particular subject. 


PERA Bulletin 

Another widely used information service is the 
monthly Bulletin, of which nearly 4,000 copies are 
issued each month. Each contains approximately 
500 abstracts of recently published information, all 
properly classified under various headings for ready 
reference, so that those in industry can quickly put 
their finger on matters which are of interest to them, 
and thus keep themselves up to date without wading 
through a mass of reading. The value of the Bulletin 
is enhanced if the copies circulating in a factory are 
sufficient to ensure that a large number of those 
interested do in fact have access to this information. 
In the Author’s company, which has approximately 
3.000 employees, 20 Bulletins are obtained, and these 
in turn circulate to over 109 members of the staff. 
This means that all these men have the opportunity 
of keeping themselves up-to-date on a variety of 
subjects which are of interest to their particular 
department and job. 

As a result of reading these Bulletins and abstracts. 
further information is often requested on points 
which are of detailed interest. In such cases, reprints 
of the complete article referred to can be supplied 
on demand. More than 160,000 reprints of articles 





Fig. 4. Two young engineers attending a PERA six- 
month course receiving guidance from a member of the 
Association’s staff in planning an investigation." 


summarised in the Bulletin have now been issued by 
PERA. 

It is interesting to note that departments not 
directly concerned with production, such as the 
Metallurgical and the Plant Departments, are respon- 
sible for an appreciable number of such requests for 
reprints. 


Technical Enquiry Service 

For dealing with members’ requests for assistance 
with particular problems, a Technical Enquiry 
Service has been established. This applies where the 
need for some more detailed information than con- 
tained in a single reference is required. Information 





Fig. 5. A PERA engineer at a member-firm pointing 
out the advantages of improved drill grinding. 
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on a particular process or method may be needed, 
and the way to obtain this may not be known. The 
Technical Enquiry Service will look up their records 
and give the information required, where this is 
available. If it is a simple question the answer may 
be given by return of post, but if not, then the 
information will be given as soon as it can be brought 
together. Some 4,000 of these technical enquiries 
have been dealt with since this service was introduced 
by PERA some five years ago. 


Industrial Control of PERA 


One of the most important branches of PERA’s 
research is that which is concerned with production 
techniques of common interest to the members of 
the Association. These subjects must be selected with 
considerable care. The main body responsible is the 
Technical Policy Committee, which is composed of 
members from industry, who have a wide knowledge 
of the needs of their own organisation. After the 
general scheme has been approved by this Com- 
mittee, the detail control is passed on to various 
other Committees who deal with special aspects of 
research, such as Metal Cutting, Metal Forming, 
Machine Tools, etc. These Committees are also 
composed of men from industry who can bring the 
weight of their practical knowledge to bear in the 
various discussions on the type of research required, 
and the direction that it should take. They are also 
responsible for the final approval of the results before 
the report is published. 
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Fig. 6. A part of PERA 
Library. 


A number of these reports has been issued in the 
last few years. This will increase regularly as time 
goes on, and this year, about eight reports on full- 
scale researches have already been issued. 

Each organisation must take these reports and see 
that they are put in the hands of all the various 
people who can make use of them, depending on 
their subject matter. Some have application beyond 
the purely production aspect. For example, a report 
issued by PERA on tapping and the relation be- 
tween core hole size, tapping torque, and thread 
strength, is really a matter which must be dealt with 
by the Design Department. The use of considerably 
truncated threads, which have been shown by 
PERA to be as strong as fully formed threads, can 
do much to ease the problem of tap life and the cost 
of tapping. Designers can now take advantage of 
the proposals given without fear of the results being 
unsatisfactory. 


Economic Returns from Research Results 

Until now the general service which research can 
offer to industry, and the methods being used in the 
factory to take advantage of it, have been described 
What about results? These are often hard to put 
into £. s.d. At the same time, many firms who have 
made use of the facilities offered can, in fact. make 
some assessment of the benefits which they have got 
from their association with research. 

In making such assessment it is well to note that 
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USE OF INFORMATION SERVICES 





Fig. 7. 
firms of different size. 


Summary of use of PERA services in typical 


the return may be considerably greater in any specific 
instance than first anticipated. This is because 
attention having once been focused on a particular 
problem and a solution provided, the same approach 
can be used to deal with other problems which would 
not have been tackled in this way but for the initial 


solution provided by research. One or 
two examples from the Author’s 
organisation may make this point clear. 


In 1949 and 1950 reports were issued 
on Soluble Cutting Oils. These drew 
attention to the fact that, like many 
other firms who have to do a consider- 
able amount of machining, it had been 
taken as accepted practice that certain 
operations should be carried out with 
soluble oils, and certain other opera- 
tions should be carried out with straight 
cutting oils. From these PERA reports 
it became obvious that some of the 
operations, on which straight cutting 
oils were used, could be carried out 
equally well with soluble oils. This 
led to a wholesale change-over from 
straight cutting oil to soluble oil on 
quite a number of machines. In fact. 
it was found that in many cases the 
machine itself determined what could 
be used and not the process. Some of 
the machines were so made that they 


Fig. 8. 


found that, 


being ground to the required figure. 


allowed soluble oil to get into the 
bearings. This was noticed in time 
before trouble took place, but straight- 
cutting oil had to be put back into 
these machines. 


This itself is illuminating, because it 
is a serious reflection on the machine 
tool industry that such a state of affairs 
should exist, and it is suggested that if 
there are any machine tool designers 
present, they should take note of it. 
Unfortunately modern machines can 
still show such defects. 


The net result of the change-over 
is that it is estimated that a saving of 
over £8CO per year on this one point 
has been achieved. Not only that, but 
now that attention is focused on this 
question of cutting oils, possibilities of 
still further economies can be hoped 
for in the future. 

A second example, also concerning 
the Author’s company, is the sharpen- 
ing of drills. For years all drills have 
been sharpened on recognised machines 
of well-known makes. These machines 
have, on the whole, given reasonable 
service, but as a result of information 
which has been obtained from PERA, 
a check has been made on the relief 
angles which the machines have been 
producing on the drill points. It is 
in many cases, these angles are not 


This is be- 


cause no known drill sharpening machine on the 
market is properly calibrated to give the required 
relief angle for all the different sizes of drills within 


its range. 


Some machines have a scale which is a 
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Commercial crack detection apparatus being demonstrated in 


PERA workshops to a representative of a member-firm which requested 
assistance in detecting internal cracks in steel billets. 
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guide, but it is no more than a guide. Now that this 
point is realised, it is hoped that by checking up 
various sizes of drills which have been ground to 


various settings, the machines can be calibrated so 
as to give proper control of this important feature. 


It has been found from research that the optimum 
relief angle ranges from about 10° to 12°, depending 
on the type of drill and the material being cut. The 
tolerance for best results is thus comparatively small. 


A third example concerns the flaring of pipes. A 
large number of small pipes have to be flared in 
order to fit a special connection. In the old days 
this was done by a simple hand tool, which was quite 
satisfactory for copper pipes. Due to the rising price 
of copper, attention was directed to the brazed steel 
type of pipe, which demanded a double back on the 
flare. Two very slow hand forming operations were 
then needed. No machine could be found on the 
market to carry out the operation quickly and 
efficiently. It was, therefore. decided to design a 
machine. The drawings were prepared and the 
machine priced. This came to a figure of around 
£600. It was felt right away that this figure was 
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Fig. 9. Production personnel and cxecutives 
from engineering firms discussing press- 
working developments in PERA_ workshops. 


far too high, and that there should be a better 


method of doing the job. 


At this stage PERA were asked for their sugges- 
tions. The idea of doing this job on a crank press 
with a two-stage tool was the result. The crank 
press was cheap, under £200. and the tools also were 
reasonable in cost. 


The job therefore went ahead. and it was found 
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Fig. 10. Old and new methods of flaring copper tube. 
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Fig. 11. Side view of tools suggested by 
PERA for flaring of tubing. 


that the results were very gratifying. A saving of 
something like £350 on capital outlay was achieved. 
and the job which was done in the old days at the 
rate of one every 1{ minutes was now done in 15 
seconds. 


These examples show the return that a firm can 
get from research properly applied. Many other 
companies have reported similar results to the Asso- 
ciation, and there is no doubt that most engineering 
firms could make equally good use of PERA’s 
services. 


The continuous flow of information from PERA 
to industry has been referred to in this Paper, but 
in the Author’s opinion this flow should not be in 
one direction only. It should be two-way, with 
information flowing into the organisation from 
industry, as well as to industry from the research 
station. In this way, all can help to raise the general 
level of manufacturing efficiency in this country. I! 
there are no clear lines of communication between a 
firm and a source of reliable information, the firm 
may not know where it can obtain the up-to-date 
information it needs. In some cases, indeed, it is not 
even realised that the need exists. Considerable 
progress has been made in Britain by creating a 
central organisation from which authoritative in- 
formation can be obtained readily, but it is essential 
for industry to make the maximum use of these 
services and also, in due course, to be prepared to 
assist other firms by contributing to a common pool. 
Every organisation which makes effective use of the 
production engineering research facilities that are 
available in this country is making a direct contribu- 
tion to national prosperity, as well as helping to 
ensure its own success. 
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Fig. 12. Relationship between PERA and the British 
engineering industry. 











RESEARCH PUBLICATIONS 


A number of copies of the following Research 
publications are still available to members, at the 
prices stated : 

Report on Surface Finish, by Dr. G. Schlesinger 15/6 
Machine Tool Research and Management 10/6 
Practical Drilling Tests 21 

These publications may be obtained from the 
Production Engineering Research Association. 
* Staveley Lodge ”, Melton Mowbray, Leics. 
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THE TRADE UNION ATTITUDE TO 
RESEARCH AND PRODUCTIVE EFFICIENCY 


by JAMES CRAWFORD, F.B.S.I. 


Mr. Crawford, General President of the National Union of Boot and Shoe 
O peratives, is a member of the Genera! Council of the T.U.C., and Chairman 


of its Production Committee. 


He is also a member of the Advisory Council of the Department of 
Scientific and Industrial Research, and a Visiting Fellow of Nuffield College. 


sieves title of my paper suggests a question—* Is 

there a Trade Union approach to this problem as 
distinct from a Management approach, or the 
approach of the technician?” 

The answer is surely in the affirmative. Trade 
Unions exist for a specific purpose. Their main 
function is to promote the interests of their members, 
defend established rates and improve them, and 
legislate in various ways for new conditions. They 
were not created to seek the common good, to think in 
terms of national welfare. They were Sectional, princ - 
pally to defend, to worry and to fight for the interests 
of their members. 

The Trade Union movement in its early stages 
could only be expected to think in terms of immediate 
objectives. How could it do otherwise? Employers 
planned as they pleased (if planning really is the right 
word). They thought only in terms of hard work, and 
labour was no more than a necessary evil. Owner- 
management was common and often secured 
upon hereditary claims and not always on merit ; 
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at its best it was paternal, distributing largesse in the 
form of concessions which would have been vigorously 
condemned if sponsored by a worker’s organisation. 

We have travelled far since those. days, and 
management and the workers’ organisations have 
come closer together, if not in function which could 
not be expected, at least in broader understanding 
and in the realisation that fundamentally there must 
be agreement on certain broad principles. 

It is a law of nature that when a community is 
threatened from without, first things come first; 
differences are forgotten and unity against the enemy 
is essential. That happened in 1914-1918 and 
1939-1945. 

There is, however, a significant difference in 
continuity of good industrial relations. Whereas after 
1914-1918 the industrial relations of wartime barely 
survived the Armistice, following the more recent 
War, the value of good industrial relations is more 
fully understood now than at any time since the 
end of the war. 
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A Common Stream of Thought 


In my view there are many reasons for this con- 
tinuity of purpose and intention, yet all are tributaries 
reaching a common stream of thought. 

We all know now, with the virtual disappearance 
of our foreign capital and investments, how pre- 
cariously our economy was balanced before the War 
and since the War. We know that our standard of 
life before the war came from two sources—our day- 
to-day productions and effort, and our imports based 
on past achievement. We therefore deduce that for 
many years, whilst our foreign interests were being 
enlarged, we were enjoying a standard of life not 
earned from day-to-day and must now stand on our 
own feet. 

We know we like our political independence, and 
a proud race likes to be economically independent. 
These are the things we all know. 

Management knows that whilst the first loyalty is 
to the industrial concern, that alone is not enough. 
We sink or swim together. National bankruptcy will 
destroy the most efficient firm, so the national interest 
is an ingredient of modern management thought. 

The Trade Union movement knows that the more 
there is in the kitty the more there is to bargain for. 

Fundamentally, we are all in the same boat. The 
failure to solve the economic problems confronting us 
within terms of conciliation and arbitration between 
management and men will intensify our difficulties. 
This fact pre-conditions our relations, and must 
continue to do so as industry, line and functional 
management, and operatives are more and more 
interwoven in the industrial tapestry. This inter- 
weaving, this warp and woof of relations, does not 
mean that the Trade Unions in supporting modern 
management methods will rubber stamp the decisions 
of management, surrender its bargaining position, or 
regard the stop watch as a totem pole and the 
industrial engineer as wearing the mantle of in- 
fallibility. Indeed, far from it. 


Industrial Relations 


It does mean, undoubtedly, certain quite revolu- 
tionary changes in Trade Union training, in personnel, 
type of officer, no doubt also a complete break with 
traditional practice. But it really means also an 
extension of the boundary of Trade Union activity— 
not less bargaining, but more. It also means that 
management generally must also conform to the new 
circumstances and let its own hair down. 

Scientific and technical development is imperative 
to solve economic problems and to raise living 
standards, but not at the expense of the human factor, 
otherwise the means get mixed up with the end. 
Technical efficiency, after all, is only the skeleton of 
industrial efficiency ; it will be more presentable 
and acceptable after being “ humanised” in the 
course of joint trade union and management 
discussions. 

The point I want to make, then, is that modern 
management methods are part and parcel of industrial 
relations; they can no more be left outside joint 
negotiations and consultations than the earth can be 


left out of the solar system. Insofar as good relation- 
ships depend on confidence and goodwill, nothing is 
more likely to destroy them than the suggestion or the 
rumour that the introduction of new production 
processes, factory changes of one kind or another, or 
the use of work study and other techniques are to be 
considered and determined solely by management. 
Despite a small minority of voices, Trade Unions 
recognise that management must manage and make 
final decisions. We do not think this is management’s 
right or prerogative; we think it their responsibility— 
a responsibility which would include that of taking 
into account everything which the workpeople’s 
representatives might wish to say about changes or 
developments, and a willingness to negotiate if 
necessary on related wages and working conditions. 


The Urgent Economic Problem 


The extreme urgency of our economic problem 
underlines and emphasises the human factors involved. 
The industrial revolution of the last century was not 
one single event but a series, all culminating in a 
conquest of nature and its elements, making possible 
a higher standard of life than ever before. It created 
new problems because inventive progress was far 
ahead of social progress and understanding to cope 
with the results. 

Compared with a century ago we now produce 
four times as much coal or iron, four times the 
quantity of bricks, new materials, fibres, plastics, 
motor cars, and extract nitrates from the air on the 
point of a needle. The population has more than 
doubled; output per worker is five times what it used 
to be. We work shorter hours—not longer. 

The other side of the picture is that we depend on 
imports for: 

Half our food. 

Half our iron-ore. 

Four-fifths of our wool and soft woods. 

Most of our aluminium, lead, zinc, copper and 
tin. 

All of our petrol, cotton, jute, sulphur and rubber. 

In our search for a solution to our present problems 
let us learn from the past, and match industrial and 
economic progress with social results which will 
preserve the harmony of our industrial relations. 

The things we must import in order to live cannot 
be bought by signing cheques. They can only be 
obtained by selling equivalent goods abroad. These 
can only be sold if quality and price are right—and 
in competition with others. 

In order to satisfy all these requirements, manage- 
ment, technicians and craftsmen must be far more 
efficient than ever before. 


Production and Research 


I have just been reading the Sixth Report of the 
Advisory Council on Scientific Policy. In the 
introductory paragraphs, the Report again draws 
attention to the widely-held view that the technical 
backwardness in large sections of British industry is 
due to the failure to exploit the results of scientific 
research. It has become platitudinous to say that, 
whilst we hold our own in the field of pure science, we 
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lag behind other countries in the application of 


science to the development of new processes and new 
manufactures. 

We do much better today than we did before the 
War, but we are still far short in volume of the research 
and development done by the U.S.A. and, so long as 
we have to compete for that market and meet 
American competition in other countries, the dif- 
ference is vital to us as a manufacturing nation. Some 
of our large firms are as advanced in science and its 
application as any in the world, but others are content 
with the minimum of technical change. 

The demand for scientists and engineers, for the 
product of universities and technical colleges, must 


come in the first place from increased recognition of 


their importance in industry. As the ‘Todd Report 
says: “ They cannot impose themselves uninvited 
upon industrial firms in this country.”’ 

I believe, however, that there is a greater awareness 
today of the fact that we live in an island which is 
economically besieged. This awareness has not yet 
penetrated the remote fastnesses of the most con- 
servative minds. (I am using the word * conservative ” 
not in a political sense, but in its wider connotation. 
If we continue complacent in this regard, we will have 
a rude awakening. We need today more scientists 
and engineers in our workshops and laboratories and 
also in our board rooms. 

The late F. E. * Galloper” Smith, later Lord 
Birkenhead, spoke of the glittering prizes open to thy 
young and adventurous. I think in terms of better 
craftsmen, better managements, new and _ better 
products from our industry, and I see the day coming 
when the industries of this country will be completely 
seized of this quintessential and will seek out the 
bright product of the ‘Technical College and 
University. 

The Need for New Ideas 

This must be recognised for a real appraisement of 
our present situation. The world and its people change 
every day; their needs change; their habits change; 
new industries are developed—new materials, new 
fabrics, plastics, synthetics. A nation trading for all 
its people is no different from one manufacturing 
concern trading in its own native country. If it 
wants to live and continue living, it must keep abreast 
of the times. 

I think of a town of six shoe factories fifty years ago; 
there is only one now. No one could beat them at 
their own line. It wasn’t competition that beat them 

it was ideas. Similarly, I know of a town of two 
engineering firms, mostly on agricultural implements. 
Nobody told them that ideas have legs—nor even 


caterpillar wheels. These two firms are now out of 


business. 

As the Scientific Policy Report says, we can hardly 
expect to live by our industry unless we change the 
pattern of our production and seek to develop new 
products and processes which, by depending on the 
application of our scientific and engineering § skills 
and these are as good as those of any other country), 
will keep us in the forefront. 

A particular case in point is the aircraft industry— 
but many more are needed. The development of the 
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jet-propelled aircraft has put us ahead of the world, 


despite the temporary setback to the Comet fleet. 
Here is a development by British brains which we 
pilot through the experimental stage and manufacture 
here and allow manufacture abroad on licence. 

British brains discovered penicillin—-but the ex- 
ploitation of it, the commercialisation, has been done 
mainly abroad. ‘The period of time of the discovery 
found us at war and at a disadvantage but, even so, 
our own determination and resource should have been 
equal to the additional burden. 

‘Voday it is not merely a question of making our 
traditional goods and services in new ways, of even 
better quality and craftsmanship, of learning how to 
process goods and transport them better in our 
factories, of raising production per man-hour—not by 
working harder but by working more effectively 
but, even more important than these things, we have 
to develop new products to replace old but well-tried 
goods which the march of time is rendering obsolete, 
and so keep ahead of the forward thinkers of the world. 

This insistence on forward thinking, on new 
methods and ideas, the reminder that the ‘Todd 
Report was critical of British management’s receptive- 
ness to new ideas, provided the Trade Union move- 
ment with no alibi. We cannot endorse such conclu- 
sions without facing up to the implication for us, 
namely, that if British industry becomes more recep- 
live, adapts itself more quickly to change, invents 
new processes, fabrics, or methods, it should not be 
obstructed by management or the Trade Unions from 
adopting the new idea and contributing towards the 
economic solution of the nation’s problem. 

This possibility again emphasises the importance of 
the human factor. New ideas are more easily 
embraced where management and labour have 
established the greatest degree of confidence in each 
other, and where each side has respect for the interests 
of each other. 

Most of the research in this country is undertaken 
by private firms and institutions. There exists, 
however, Government-sponsored — research, — the 
industrial research associations attached to various 
industries, partly financed by Government grant 
through D.S.I.R. and partly by the industrial 
members. The T.U.C. has two members on the 
Advisory Council of D.S.1.R. but it is regrettable that 
out of over 40 of these co-operative research bodies, 
only twelve of them have Trade Unionists on their 
Councils and functional committees. 


A Serious Reflection 


This is a serious reflection on management. It is a 
failure to recognise that every aspect of research 
touches the human factor very closely. A new 
machine may alter the incidence of price per opera- 
tion; a new fabric or adhesive may change a 
traditional method and thus cause repercussions 
which impinge without warning on the consciousness 
of workers, and the mental disturbance is reflected in 
suspicion and lack of co-operation. 

This sort of thing is avoided for the most part where 
the workers are in on the ground floor and have, 
indeed, shared the decision that particular investiga- 
tion should be authorised. 
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The urgency of our present economic problems has 
led to the establishment, in many research organisa- 
tions, of an Industrial Division, the main function of 
which is the comparison of present efficiency, thus 
logically developing towards the least efficient 
aspiring to that of the highest. 


Shoe and Allied Industries Research Association 


Surveys of this kind have been carried out by the 
Shoe and Allied Industries Research Association on 
factories making the same type of shoe, all with the 
co-operation of my Union through our full member- 
ship, financial and functional, on the various 
committees. For example, one survey of 12 factories 
making men’s Goodyear welted shoes revealed that, 
in making 12 standard pairs, the man-hours varied 
from 12.34 in the least efficient to 7.30 hours in the 
most efficient. It was also revealed that if the 
efliciency of all 12 firms were raised to the average of 
the three most efficient, there would be a saving of 
man-hours of 20°, 

There is no value in such surveys without a lesson 
being learned and, as no part of the difference was 
due to equipment, machinery, or superior workmen, 
any change to be made would be either layout, 
method, work transport, planning etc. all touching 
the human factor and vitally affecting the operatives 
concerned. 

The science of ergonomics is rapidly developing. 
What more important type of activity can a Trade 
Union be associated with and how better than through 
these research bodies? 

As the principles of motion economy develop, more 
and more will the Trade Union movement interest 
grow—not limiting its boundary to what is provided 
in the way of machinery and equipment for its 
members to operate, but stretching out to demand that 
machinery companies and manufacturers, manage- 
ment and technicians, develop machines and machine 
controls which reduce fatigue and make work easier. 

In our close association with Satra House we are 
with them in a Conditional Aid research on machine 
controls in the shoe industry, but before developing 


ideas of new controls close study is necessary of 


existing controls and the performance attained thereby. 

The first investigation of performance was made on 
a group of Derby Side operatives, from each of whom 
records were obtained covering several days. It was 
found that, on average, their machines were stitching 
for about 20°, of the total working time. The 
average length of time of a run of stitching was 
.90 sec. and the machines were stopped and started 
about 800 times per hour. For one type of Derby 
Shoe the overall time was 83 seconds. This time was 
divided as follows : 

Preparation (fetching work, tying and 


untying etc. Ba ea re A 
Machining (machine running) Sis .. 18% 
Manipulation of work... see 67%, 


The operatives were highly skilled and the equip- 
ment and organisation were of a high standard, yet 
surely 18% machine running can be improved upon. 
Yes—but how? And upon whom will any change be 
mostly made? Whatever the change required, the 


evidence of its necessity arose from a survey, the 
decision and direction of which their own organisation 
shared. 

We regard these research organisations as instru- 
ments of great potential value, not merely the preserve 
of management and technicians, but also of those who 
are affected by new ideas. We want more co-operation 
in this field—not only to watch the development of 
the skilled scientist, but to add to his knowledge; to 
throw into the common pool of ideas the experience 
acquired over many years of real craft knowledge. 


Application of New Techniques 


The new techniques involved in modern manage- 
ment methods have, in general, the support of the 
Trade Union movement. It is agreed that acceptance 
is not uniform or evenly spread amongst the Unions- 
nor even within each Union. Resistance seems 
stronger in certain geographical areas than in others. 
The malpractices of some years ago leave a lingering 
memory behind and even now too many manage- 
ments think too exclusively of cash incentives without 
undertaking, as a prerequisite, the study of methods, 
supervising and general organisation, work transport, 
adequate reserves of work in progress, and improving 
them before the use of the stop-watch is allowed. 

This type of management is the biggest enemy of 
new ideas. Its thinking cannot cope with any idea 
beyond ** harder work.” 

The Trade Union view of the use of this term is that 
it is bad psychology, not necessarily true and, whilst 
the degree of application to the job varies industry by 
industry and even within the same industry, there is 
real need to remember that just as a unit value of 
work is an amalgam of work and rest, so work is an 
amalgam of mental as well as physical activity. 

It is my own experience that, without preplanning, 
British workers often work harder than American 
workers at an average pace, although they do so in 
short spurts of activity to compensate for erferced 
idleness. The effect on mental equilibrium, however, 
is continuous and foreign to the mental peace en- 
gendered by thorough planning of the work load. 
Let us agree to talk a little less about hard work and 
more about effective work. 


A Confusion of Ideas 


There exists today, despite all the avenues of 
knowledge available, confusion between production 
and productivity. Productivity should be used as the 
word to define the ratio between output and input in a 
plant, an industry or an economy as a whole. Because 
we most often use the yardstick of “ production per 
man-hour,” too many people place the responsibility 
for low production per man-hour on only the human 
aspect of input: these people forget, or have never 
been aware, that the term is only used because it is 
more convenient, and there is a greater availability of 
man-power data. 

Input means labour, capital, raw material, etc., so 
that if only one of the factors is used as the most 
suitable reference, do not confuse the issue by placing 
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all the responsibility on labour, unless, of course, 
management is also prepared to pass over to labour all 
the benefits of such increased productivity as is 
ultimately forthcoming, and let us agree, consumers 
as well as producers should have consideration. 

The national economy may not regard as essential 
any higher rate of production in a certain field, but it 
will always require that which is produced to be 
manufactured by efficient methods—by the economic 
use of scarce resources, particularly imported raw 
materials. Thus productivity and production are not 
necessarily the same thing. 

This basic difference interests the Trade Union 
world too, largely because too many in management 
still think exclusively in terms of output, by volume. 

The enquiring mind at work should take nothing 
for granted. Many industries use expensive raw 
material and think exclusively in terms of production. 
Even after full play has been given to work measure- 
me it in the normal sense, creating efficiency where 
there was inefficiency before; even then, there is a lot 
to be learned about human nature and how it reacts to 
oppertunity. I know that financial incentives are 
not the whole story, but I am sure they are the main 
theme in the book. 

Consider for a moment my own industry. There 
are two specialised departments which cut up 
expensive raw material, one the upper leather—the 
other bottom leather, into the essential shapes of a 
shoe. These cutters are pieceworkers by long 
tradition. ‘The work lends itself to cash incentives. 
They work to a costing which varies with the type of 
shoe. The fear of the sack was regarded as a sufficient 
spur for economic use of material and the piecework 
price the incentive to output. By and large, the 
costing allowance has not altered over 50 years, 
except for style changes, and even the workers them- 
selves would not believe they could improve their 
economic use of leather. It is estimated that the wages 
paid to these pieceworkers represent from 1/20th to 
1/200th of the cost of the material they use and only 
through the introduction of work study has it been 
found that, fluctuating with the type of material, a 
1°, saving of material might equal a 20°, increase in 
productivity. But apply to these departments only 
the normal incentive on production, and the average 
use of leather will not improve. 

If, however, management faces up to the real 
relation of wage to cost of material and makes the 
inducement sufliciently high, the result in productivity 
including material saving will be quite astonishing. 

This fact from my experience is quite a delicate one. 
It illustrates the importance of the human factor—the 
need for care to secure the best results, for, if the 
operatives with long experience do not know the main 
spring of their own actions or just do not believe that 
changed conditions will produce changed results, how 
can management expect to get optimum efficiency 
without regarding the human factor as important as 
technical efficiency? 


The Danger of Imitation 

We follow too closely now—or try to do so—the 
picture of the industrial scene we are told exists in the 
U.S.A. There is much to admire there, I agree, and 
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we are grateful for their great co-operation and willing- 
ness to share their secrets, but we usually can develop 
our British way, and we can do so without chewing 
gum, driving on the wrong side of the road or eating 
with our fork in the right hand. 

Take, for example, one of these cutting departments, 
bottom stock. The raw material is different from 
upper leather, in weight, in texture and method of 
cutting. It is cut on a heavy press, which by use of 
treadle and steel knife to shape 4” high, tapering off to 
a sharp cutting edge, is forced through the bend or 
belly on to a cutting board. There are in that 
department more men with fingers off than can be 
found in most industries. They are quite used to 
piecework, it is true, but investigations are proving 
that the cutting of this material economically produces 
greater economic results by making the basic incentive 
a material saving one and much safer to the operative. 
There is no direct incentive based on productivity as 
it is generally understood, although obviously the 
more leather used, the greater the potential saving— 
thus indirectly productivity counts too. 

These few illustrations from my own industry are 
given, not to suggest their principles are for export to 
other industries—although they might well be—but 
only to emphasise that each of us must do our own 
thinking and not accept as inevitable in our search for 
maximum efficiency, methods adopted by other 
industries, without due regard to emphasis and 
variation, in the determination of which the skilled 
and knowledgeable craftsman and his Trade Union 
may have a substantial contribution to make. 


Trade Unions and Work Study 


In the shoe industry today, with work measurement 
principles becoming more rapidly established, we 
insist upon the incentive on output being accom- 
panied by a scheme of material saving which is 
producing dividends for manufacturers, workers, and 
the community at large. 

Motion study has a part to play also with regard to 
training in industry. Many workpeople and appren- 
tices learn their jobs in the most haphazard and 
difficult way—in spite of, or perhaps because of, the 
trainer—and are not particularly efficient at the end 
of the training simply because no proper study has 
been made of the job. 

It might be of interest to mention the work being 
done in my own industry on factors which cause or 
help some operatives to work faster than others. This 
is being carried out with the full support of my Union. 
What the industry has in mind is to discover faster 
methods of working which might be passed on to other 
workers. The connection between development such 
as this and the average pay packet, as well as the price 
of the product, is obvious. Moreover, it could lend to 
greater equality in performance and everyone knows 
that friction can be caused among workpeople by 
substantial differences in pay packets, whatever the 
reasons. Anything done to remove such frictions 
helps to create a happier working atmosphere besides 
pushing up efficiency and output. 

On the whole, Trade Unions tend to regard motion 
and method study favourably and, together with 














increased mechanisation and other industrial develop- 
ments, see them as a source of a shorter working week, 
longer holidays and improved working conditions. 

The very substantial change which has taken place 
in the attitude of Trade Unions to motion and method 
study has come to stay, but its encouragement is still 
essential. Management, generally, must forswear the 
narrow outlook which assumes that high earnings 
mean a worker is getting away with something. It is 
probably true to say that if the average wage was 
£15 or £20 per week, provided it represented a real 
effective performance, there would be no risk of 
an inflationary spiral. We are all concerned about the 
high cost of living, but it is because we are equally 
concerned at the cost of living high, the proper 
regarding of things in every-day use in most homes as 
necessities, which were luxuries 20 or 30 years ago, 
that we should remember that very high wages can 
mean a reduction in costs—if we put our producing 
house in order. 

Trade Unions are increasingly recognising that time 
study, as a systematic approach to price fixing and 
work load assessment, can serve a useful purpose in 
industry, provided it is used honestly and that its 
limitations are appreciated. Trade Unions’ opposition 
to time study will be greatest where management 
insists that the technique eliminates the need for 
collective bargaining, and that it provides a mathe- 
matically correct answer to wage and work load 
problems. I assume, in this connection, that there is 
no need to remind anyone of the subjective nature of 
rating or the arbitrariness often of allowances for 
fatigue and contingencies. I am not sure that fatigue 
is definable, let alone measurable, and yet some 
managements quote their percentage allowances as 
though they got them out of the Gospels! 

{n the circumstances, we feel that our views on 
what is reasonable compensation for rest and personal 
needs, based generally on long experience, are sound 
and well-formed: and on contingencies the operatives 
on the job will be no less knowledgeable than the time 
study engineer. All we demand is that there should be 
willingness to negotiate. I know one firm that 
includes, as appropriate, up to 5°, allowance for 
loneliness. 

The rating of operatives’ performances comes in for 
more criticism from Trade Unionists than any other 
feature of work measurement principles, but by and 
large we like to see the result rather than reject rating 
on principle. 

It is with regard to rating that we feel we have to be 
most careful as we are not happy about practices 
adopted by some specialists. No doubt as Trade 
Unions become more and more concerned with time 
study details, some awkward questions will be asked 
regarding concepts and standards of “‘ normal ” pace 
and the “‘ operative of average ability.” Those of us 
with more experience of these principles are certainly 
not seeking to have slack or loose values established, 
any more than we would willingly allow manage- 
ment to fix values which are too tight. What we 
look for is representative time, times for the 
job and not for the individual. We know that this 
may result in the conscientious worker with, perhaps, 


some special gift, earning high bonuses and this, we 
think, is as it should be. 


A Matter of Principle 


I myself have had one experience where time 
study slipped into one of the shoe factories without 
my being aware of it. I discovered it twelve months 
later, and on examining the wage cards, I was 
surprised to find that without the application of any 
scientific job valuation principle, the sort of wage 
average which I myself would have insisted upon was 
reflected in the earnings on several operations where 
the degree of skill was vastly different. On enquiring 
how this result was achieved without any agreement 
on the principle, I was informed that the manager 
informed the consultant that: “‘ These are the girls 
you have got to take care of.”” Now it may be strange 
to some of you that although this method had 
produced the results for which I would have legislated, 
there is such a lack of principle about that kind of 
approach that my Trade Union and, I think, other 
Trade Unions would object on principle. 

When we do agree on work measurement, we 
expect the values to be as correct as possible and the 
approved value from standard minutes to wages to be 
upon a correct basis, which will produce a result we 
would regard as fair and reasonable. 


The All-Important Factor 


In the introduction of these principles, we should 
remember that the human factor is all-important. 
We look for sincerity of intention from management. 
We look for the sanctity of contract, the sanctity of 
price and condition, thus emphasising again that 
management must do its job correctly in the first 
instance before the stop watch comes into play at all. 
In my industry and, I am sure, in other industries too, 
we certainly expect and obtain the opportunity of 
examining all relevant time study data, and we have 
no difficulty at all in getting the utmost co-operation 
from management and consequently from our own 
membership. 

We, of course, introduce method and motion study 
for much wider purposes than setting the rate for the 
job: the livelihood of our members and their security 
of employment are tied up with the efficiency in any 
given plant, and we expect management to use, where 
practicable, the same scientific principles and apply 
them to market research, customer requirements and 
seasonal fluctuations, with a view to stabilising 
employment. We believe that, as a result, we will 
gain no less than management. 

Problems will undoubtedly emerge, but with good 
relationships and good consultative machinery, it 
should not be beyond the wit of the two sides of 
industry to deal with them. It would be idle to 
pretend that all Trade Unions in Britain view im- 
proved management methods in this fashion, but it is 
certainly the direction of their thinking and very much 
progress has been made in the past few years. We take 
full cognisance of the fact that unless we do something 
about it, we have a limited ability to represent our 
members as effectively as they ought to be represented 
in discussions on time and motion study problems. 
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Most Unions today are taking steps to correct this 
situation. I cannot complain with regard to my 


industry as we believe we are perhaps a little ahead of 


the manufacturers in our knowledge of this subject. 


Trade Union Training 

At the present time well over five hundred Trade 
Union officials have attended the T.U.C. courses on 
production and management subjects. Other unions 
have organised specialised classes of up to one month’s 
duration for hundreds of their officials and workshop 


representatives, so that a substantial percentage of 


Trade Union personnel have obtained at least an 
appreciation of scientific management. The T.U.C. 
has an arrangement with some firms of industrial 
consultants whereby Trade Union officials requiring 
more advanced training can obtain this ‘“‘in the 
field *’ or at training centres over periods of two to 
four months, and this arrangement has proved most 
satisfactory. Many Unions, like my own, make 
arrangements with industrial consultants to this end. 

We do not expect to produce in the Trade Union 
movement technical experts in the full sense of the 
term. Our object is that they should be able more 


effectively to represent their members and protect 
their interests with a better and improving under- 
standing of management techniques. The ‘Trade 
Unions are preparing to play a stronger role in industry ; 
they are getting down to detail and for myself I believe 
this will result in a definite gain for industry and for the 
community. 

We do not, ostrich-like, bury our heads in the sand 
as through our Scientific Advisory Committee, in which 
we have the willing co-operation of some eminent 
scientists, we can be as up-to-date as possible with the 
development in the peaceful use of atomic energy and 
the science of electronics. We play an equal part with 
the manufacturers’ organisations and the British 
Productivity Council, and up and down the country 
our officers and our rank and file members are as 
active as any other group in the work of the local 
Productivity Committees. We preserve the close link 
with the Government and employers’ organisations 
on the National Production Advisory Council of 
Industry, and the T.U.C.’s activities on that national 
body are conducted through our Production Com- 
mittee, of which for the moment I happen to be the 
Chairman. 








THE AUGUST ISSUE OF THE JOURNAL 


will contain the following Papers presented to the Production Conference : 


SESSION IV 


** Simplification by Selection ” by H. G. Conway, M.A., F.R.Ae.S.. 


Short Brothers & Harland, Limited. 


SESSION V 


M.1.Mech.E., Chief Engineer, 


** Materials for Gas Turbines ” by Dr. H. Sutton, C.B.E., D.Sc., F.R.Ae.S., F.1.M., Ministry of Supply. 


SESSION VIII 


* Introduction of Work Study into Smaller Firms ” by H. G. Wood. M.A.. B.Sc.. M.I.W.M.. Chief 
Work Study Officer, British Productivity Council. 


SESSION IX 


* Standards in the Electrical Exporting Industries * by D. Maxwell Buist, M.I.E.E., M.I.Ex., Export 


Director. B.E.A.M.A. 


* Packaging and Movement” by R. E. Huffam, M.C., United Kingdom Co-ordinating Director, 
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Mr. Greensmith served his apprenticeship at the Royal Arsenal, Woolwich, 
and subsequently spent three years at the City and Guilds College, where he 
obtained the A.C.G.I. Diploma and a B.Sc.(Eng.) with first class honours. 


After spending two years as a Lecturer at the Hull Municipal Technical 
College, he returned to the City and Guilds College as Demonstrator, for a 
further two years. In 1937 he joined Imperial Chemical Industries, Limited, 
as Technical Officer in the Research Department of the Alkali Division at 
Northwich, and was concerned primarily with research and development work 
on the polythene process. He was later appointed Head of the Engineering 


Division of this Research Department. 


Mr. Greensmith was transferred to the I.C.I1. Head Office in London in 


PROCESS INDUSTRIES 


by E. W. GREENSMITH, 


A.C.G.I., B.Sc., M.I.Mech.E. 





1948, as Chief Inspecting Engineer, and in 1952, was promoted to his present 


appointment of Head of the Engineering Services Department. 


” general terms the process industries are con- 
cerned primarily with continuous processes for the 
manufacture of chemicals, although there are many 
cases where batch processes are used for the same 
purpose. These industries have for many years been 
engaged in large scale expansion programmes involv- 
ing the expenditure of many millions of pounds on 
new construction work and, because of the nature 
of many of the processes, many millions are also 
spent annually on maintenance. It is the policy of 
most companies engaged in these process activities to 
buy as much as possible of the equipment required 
both for new construction and for maintenance from 
firms whose primary concern is engineering, and to 
make for themselves only a small part of the engin- 
eering equipment needed, this usually being of a 
special nature—for example, equipment which is be- 
ing newly developed to keep pace with the demands 
and application of research. It is thought that similar 
considerations apply in the oil industry, which is, of 
course, branching out to an ever-increasing extent 
into the petroleum-chemical field. 


Why Do We Standardise ? 


Standardisation is accepted by most companies in 


Mr. E, W. Greensmith 


these process industries and this acceptance is based 
on experience of the virtues derived from standardi- 
sation both during the construction of new plant and 
during its subsequent operation. It is true that in 
the chemical industry, as in the oil industry, research 
and development are going on continuously and call 
for advances in design, for replacement of plant and 
for better process control, but it is also true that 
there are several basic operations which are em- 
ployed fairly commonly throughout these industries 
and for which standard components of good quality 
are economical because they facilitate design, pro- 
curement of equipment and erection of plart, and 
because the subsequent performance can often be 
predicted with reasonable certainty. Many firms have 
found from experience the benefits to be derived 
from the proper use of planned maintenance and 
have also found that interchangeable standard com- 
ponents are of great advantage in planning such 
maintenance to minimise stoppages in continuous 
processes, and to minimise expenditure on replace- 
ments, on stockholdings and on the supervision of 
repair work. Fig. 1 shows a good example of a 
company standard which has heen developed to 
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achieve most of the results outlined in the previous 
sentence. Valves of the type shown are used exten- 
sively in process factories and it is found that by 
specifying essential leading dimensions, including 
particularly the length over flanges, it is possible to 
run the plants efficiently as far as valve maintenance 
is concerned without keeping unduly large stocks of 
spares and without undue delay in carrying out 
maintenance work. It is to be noted that these 
advantages are achieved by specifying only essential 
dimensions and materials whilst leaving all detailed 
design to suppliers. 

In addition to these fairly obvious advantages of 
standardisation there are certain others which are, 
in the Author’s opinion, undoubted but which may 
not be so widely recognised. Some firms in the pro- 
cess industries have works situated in several parts of 
the country, some have central engineering design 
organisations, some have design offices at each works 
or group of works. Whatever the organisational 
arrangements for engineering research, design and 
maintenance may be, the saving in design time by 
using the knowledge of the most experienced de- 
signers to standardise components which are com- 
monly used in one or more works can be very 
substantial. New engineers and draughtsmen joining 
the firms can, by consulting the standards documents, 
learn to apply in a shorter time than would other- 
wise be possible the design practices and operating 
procedures of the firms. It can be argued that a 
new draughtsman joining a company with a good 
standards organisation can be an effective member 
of the drawing office months earlier than he would 
be in the absence of such standards. 

There is, unfortunately, a common assumption that 
standardisation necessarily results in stultification: 
the Author's opinion is that if a standards organisa- 
tion is properly organised and if the practice of 
standardisation is really accepted in a company, this 
assumption is not only fallacious but is the reverse 
of the truth, because advances in knowledge in any 
branch of the company can quickly be turned to 
good account on behalf of the whole company. All 
that is necessary to achieve this happy state of affairs 
is to have, at all levels in the company, a proper appre- 
ciation of the benefits to be derived from a really 
progressive approach to standardisation. If these 
benefits are appreciated arrangements will be made 
for the establishment of an effective standards organ- 
isation of a scale appropriate to the needs of the 
firm, which will in turn lead to a constant review of 
everything that has been or can be standardised. 
This progressive approach to standardisation will also 
ensure that every standard is kept up to date and 
used, superseded by something better, or scrapped 
and will thus ensure that company practice is kept 
abreast of current developments. The foregoing out- 
lines some reasons why those of us in the process 
industries are so much interested in standardisation. 


What Do We Standardise ? 


Having established why we standardise, let us now 
consider “What do we standardise?” In the com- 


pany of which the Author has most knowledge 
standardisation can be divided, for the purpose of 
this Paper, broadly into five categories :— 

1. British Standards. Each British Standard which 
is issued is examined to see if it is acceptable 
for adoption by the company. If it is accept- 
able, an Information Sheet is prepared stating 
briefly the scope of the British Standard and 
setting down ordering instructions so that the 
user of the Standard will know exactly how to 
frame his order using the material so specified. 
Equally, if the British Standard is not quite 
acceptable for company use, either because it is 
not sufficiently specific or because it is too 
restrictive, the Information Sheet will define 
how the British Standard is to be used by the 
company. The policy of the company being to 
simplify as far as possible, such simplification 
will be detailed in an Information Sheet where 
a British Standard gives a range of materials 
which is wider than we need and in a General 
Stores Standard Sheet (see 3 below) if the 
British Standard gives a range of sizes of items 
which is greater than we need. The Informa- 
tion Sheet copied in Appendix 1 shows a 
typical layout but is a very short, simple sheet 
chosen for ease of reproduction in this Paper. 
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FIG. 3 4. Purchasing Specifications are company stand- 

ards which are used as contractual documents 
for specifying the quality of material required 
SX |1035 by the company where no satisfactory British 
Standard exists. Appendix 2 shows a typical 
purchasing specification which is indeed the 
one quoted in Fig. 1. These materials specifica- 
tions are under constant review and there are 
at present some 171 in force. 
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5. The fifth group will not be considered in detail 
in this Paper, except to mention that stationery, 
forms, office procedures, safety codes and regu- 
lations, accepted design data and many similar 
things and activities are standardised as far as 
possible throughout the company to reduce 
variations, anomalies and “ paper work” to a 
minimum consistent with efficiency. It may be 
of interest to readers to know that at least one 
company in the process industry group is 


— eee publishing a number of handbooks in which 


will be set down information based on experi- 
ence in that company. These books will be on 
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How Do We Standardise ? 

The company to which reference is being specially 
made in this Paper has been built up by the amalga- 
mation of a number of separate companies which 
have been welded into effective groups or Divisions. 
Each Division retains a large measure of autonomy, 
particularly in the engineering field. Standardisation 
has been accepted in most of these Divisions for many 
years, a fact which has to be kept constantly in mind 
when dealing with standards matters. Fig. 8 is in- 
cluded as a matter of historical interest because it 
shows the first known standards document produced 
in any of the constituent companies and it will be 
noted that this document dates from the 19th century 
—years before the British Standards Institution was 
founded. The accepted practice is that any items of 
equipment which are peculiar to one Division, and 
for which there is demand only within that one 
Division, will be standardised as Divisional standards 
or as provisional company standards. When there is 
sufficient interest in any item of equipment, a com- 
pany standard can be formulated either on the basis 
of a Divisional or provisional standard or as an en- 
tirely new proposal. In spite of—or possibly because 
of—the common acceptance of company standardi- 
sation, the policy of the company is to use a national 
standard wherever one exists and is acceptable. In 
fact, whenever a national standard is issued by B.S.1. 
the appropriate authorities in the company review 
this British Standard to see whether it is of sufficient 
interest to the company to warrant its adoption in 
the company, even though this may involve the can- 
cellation of an existing company standard. If the 
British Standard is adopted, an information sheet (as 
previously defined) is prepared and issued to all in 
the company who are concerned. 

In view of the widespread interests of the process 
industries and of the many bodies which now concern 
themselves with standardisation both within and 
without the company, the organisation for really 
effective standardisation is necessarily somewhat 
complex. In these circumstances, there is an ever- 
present danger that the sheer complexity of the 
organisation will lead to inflexibility in its working. 
It follows that everyone convinced of the virtues both 
of standardisation and of the real necessity of keeping 
standards up to date must constantly concern himself 
with ensuring that the complexity of the organisation 
and of the issues involved is not allowed to stultify 
development and the implementation of standards. 
Figs. 6 and 7 are charts showing, in a necessarily 
simplified form, the organisation for standardisation 
in one of the major concerns in the process industries. 
The apparent complexity of this organisational chart 
is made necessary by what we believe to be a funda- 
mental necessity—that is, that the “ man on the job” 
—the user of the equipment—should preferably 
initiate the preparation of the standard, should co- 
operate in its preparation and should accept and use 
the standard when it has been agreed by everyone 
responsible. 

The importance of the “ man on the job” cannot 
be too strongly emphasised if standardisation is to be 
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effectively used. Paper standards which are prepared 
and not used are more nuisance than they are worth 
and it is our submission that it is better to have a 
few standards which are widely used, than to have 
masses of paper which purport to present standards 
but which in fact merely remain as papers in a file. 


Organise to use Knowledge of Specialists 
Fig. 6 is an organisation chart showing the depart- 
mental and committee system established to co- 
ordinate company effort on many aspects of the 
business of the company. It also shows how a com- 
paratively small staff, specialising on standardisation 
and suitably disposed throughout the company, can 
draw on the marginal resources of these several 
committees, each composed of experts in a given 
field. These resources are used to ensure that 
standards are based on the best information available 
both from our own company and from the makers 
of the equipment, to ensure that the standards are 
approved by a body competent to do so and to 
ensure that they are used effectively. The method 
of operation within this organisation will be dis- 
cussed at greater length later. 
Fig. 7 is a chart showing how the same resources 
are applied to 
(a) the appointment to B.S.I. and other technical 
committees of representatives who are suffici- 
ently knowledgeable to make a real contribu- 
tion to the deliberations of these committees; 
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(b) the briefing of company representatives on 
B.S.1. and other committees concerned with 
standardisation, to ensure that the company 
view can be put forward on the firm foundation 
of company knowledge and experience: 


iz) 


the adequate consideration of draft British 
Standards when they are circulated to industry 
for comment. Such consideration is given to 
all British Standards in which the company is 
interested, whether or not the company is 
represented on the drafting committee. When 
the company is represented, the collated com- 
ment is submitted to the representative before 
submission to B.S.L.; 


a 


the proper assessment of British Standards with 
a view to their adoption by the company and 
also the preparation of the necessary supporting 
documents to ensure the proper use of such 
British Standards as are adopted. These 
supporting documents were mentioned in the 
paragraph numbered 1 on page 2. 


It is considered that similar methods to those 
which have been developed for dealing with British 
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COMMITTEE SYSTEM, ESTABLISHED 1 


THE SMALL STAFF OF SPECIALISTS ON 


ORAW ON THE MARGINAL 


THEIR OWN FIELDS, TO ENSURE THaT 
STANDARDS ARE BASED ON THE BEST INFORMATION AVAILABLE 


Standards will enable us to give due consideration to 
the codes of practice and the recommendations which 
are being prepared by the International Standards 
Organisation, to both of which B.S.I. is devoting in- 
creasing effort. 


It is assumed that it would not be entirely in- 
appropriate in a Paper of this sort to suggest ways 
in which industry and B.S.I. could be enabled to 
work more effectively together. Experts in industrial 
concerns examine B.S.I. draft documents in which 
they are interested with great care and often spend 
much time in preparing comments, particularly on 
the final draft circulated for such industry comment. 
It would therefore clearly be very helpful when 
considering the adoption of newly issued British 
Standards if reference to the comments on the final 
draft was facilitated by the addition of the final draft 
number to the flvleaf of each Standard. 


Organise to use Skill and Initiative 
Organisations of this sort are efficient only if 
established routines, carefully thought out, are em- 
ployed consistently to reduce to a minimum the 
effects of the fallibility of human memory, and 
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framed so as to use for each step in the routine 
persons who are no more highly skilled than they 
need be for the efficient conduct of that step. It is 
considered important that the routine shall be so laid 
down that skilled technical members of the staff are 
not required to carry out operations which can be 
done effectively by the non-technical staff. Great 
skill and thought may be employed in developing the 
simplest possible routine to achieve efficiency by 
ensuring that each step in the process follows logi- 
cally after the other, involves no more effort than is 
necessary but does not remove the opportunity to use 
skill and initiative at the stages where skill and initia- 
tive can properly be employed. 


Organise Effective Collection of Information 
Much of the work in the preparation of standards 

involves drawing office and clerical effort. It is our 

experience that such effort is most effective when it 
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is assisted by the employment of forms designed for 
the purpose. These forms are particularly necessary 
when information has to be collected from a number 
of sources and made available to the right people 
in the right place at the right time, so that duplica- 
tion of effort is eliminated as far as possible and so 
that the final documents present the standard in the 
desired form and ensure that it is properly reviewed. 

Appendix 3 contains a representative sample of 
the forms which have been developed to facilitate 
the standardisation procedures and it is hoped that 
the inclusion of these forms may be helpful to others. 
Form (Standards) | is used for initiating either a new 
standard or a revision of an existing standard. It will 
be noticed that this form is sent by the Divisional 
Standards Engineer to the Head Office Standards 
Section but it must be made clear that the Standards 
Engineer does himself collect suggestions from mem- 
bers of the staff of the Division which he serves. 
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The suggestion for this initiation may indeed come 
from any member of the staff and by being passed 
through established channels is sure to have due 
consideration. Everything possible is done to ensure 
that suggestions are considered and acted upon as 
speedily as possible. 

When a Form (Standards) | from one Divisional 
Standards Engineer is received at Head Office, 
Forms (Standards) 2 are circulated to all other 
Divisional Standards Engineers so that the views of 
all Divisions can be obtained on the proposal. It will 
be seen that the completion of this form is not very 
time-consuming for one such as a Standards En- 
gineer, familiar with Divisional requirements and 
particularly with his colleagues’ views on standards 
generally. It will also be seen that whereas a formal 
reply can be given simply, provision is also made 
for the submission of supplementary information if 
any Standards Engineer feels that he has a special 
contribution to make at this early stage. Form 
(Standards) 3 is used to tell all Divisional Standards 
Engineers the sense of the replies received from all 
Divisions on Form (Standards) 2 and to indicate how 
it is proposed that the work be undertaken. It will 
also be seen that seven days only are allowed for 
entering objection to these proposals and that in the 
absence of such objection within that period the work 
is put in hand. 


Immediately the decision is taken to proceed with 
the preparation of the standard, the job is entered 
on a Programme and on a Progress Form—Form 
(Standards) 7 (see opposite page), which is used not 
only to record but also to control the movement of 
the draft standard and to record the responsibility of 
an individual] for each stage in the procedure. 

It is a strictly observed rule that no one may 
accept papers from the previous user without being 
satisfied that the previous person has signed and 
dated the Progress Form, thus indicating that every- 
thing to date is considered satisfactory. 

All work in progress is reviewed periodically by 
the Head of the Standards Section and any delay 
in the progress of any job is readily noted from the 
dates on the Progress Form, the reasons for such 
delay are examined and arrangements made as soon 
as possible to eliminate the causes of the delay and 
thus speed the work to a proper conclusion. 


Effects Resulting from New or 
Revised Standards 


The effect of alterations to and cancellations of 
existing specifications and standards can be just as 
important as the effect of the introduction of new 
standards. It is, however, not sufficient simply to note 


FIG. 8 
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new standards or changes — action 
called for by any such change has to be 
taken. Such action applies particularly 
in connection with the purchasing of 
equipment and for this reason close 
liaison is maintained between the 
standards engineers and the purchasing 
organisation. Cross-referenced indexes 
are kept relating contracts and speci- 
fications and standards, so that each 
time a contract is renewed the use of 
the latest specifications and standards is 
confirmed and so that each time an 
addition or alteration is made to the 
specifications and standards, due note 
of such alteration can be made in the 
relevant contracts. 


Organise User Interest 


The virtues of joint consultation and 
common approach to standardisation 
are well appreciated by many of us in 
the process industries. Moreover some- 
thing effective is being done to take 
advantage of these virtues. These com- 
panies have extensive experience in the 
use of a wide range of equipment under 
many conditions and in many places. 
It was thought that it would be help- 
ful to the British Standards Institution 
if a group of users such as this collabo- 
rated in, or even promoted, the prep- 
aration of standards specifications for 
such materials and general stores as 
are commonly used. The Engineering 
Equipment Users Association was 
formed in 1950 as an association of 
several major companies in the process 
industry, so that ideas could be 
exchanged and agreement could be 
reached on a common approach to 
standardisation. Careful thought is 
given to the selection of the repre- 
sentatives of the Association on B.S.I. 
committees. These representatives are 
well briefed, are empowered to 
negotiate, provided an acceptable com- 
promise is attainable, and are able to 
refer back to the Association for 
guidance when required. It is already 
evident that not only the Association, 
but the B.S.1. committees—and hence 
the industry as a whole—is deriving 
considerable benefit from the effective- 
ness of this user representation on B.S.I. 
committees. 

More recently, a joint committee 
on standardisation has been set 
up by the Association of British 
Chemical Manufacturers and _ the 
British Chemical Plant Manufacturers 
Association. Here manufacturers and 
users of equipment discuss common 
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problems and the possibility of a common approach 
to standardisation, whether it be through B.S.I. or 
through agreed company standards. The virtues of 
user interest in standardisation having been advo- 
cated for so long and having been demonstrated so 
effectively, it is to be hoped that many more users 
of materials and equipment that can helpfully be 
standardised will take an active part in the work of 
B.S.I. and thus help the productive efficiency of 
industry as a whole. 


Current Developments 

Great advances have been made in the process 
industries, as in other industries, in the application of 
Work Study. The methods employed in Work Study 
can properly be used in selecting some types of 
equipment for standardisation. There is evident 
need for collaboration between the Standards En- 
gineer and the Work Study Engineer when either. is 
concerned with a problem of mutual interest. It 1s, 
for example, obviously desirable to consult the Work 
Study Engineer if the Standards Engineer is consider- 
ing standardising tools commonly used in a factory. 
It is equally clear that if the Work Study Engineer is 
studying operations involving the use of commonly 
used equipment, he should consult the Standards 
Engineer with a view to getting desirable equipment 
standardised throughout the company. 

Floor-sweeping is one of the simpler and more 
common operations in many factories. Work Study 
can be used to make the sweeper more effective at 
his job and in order to make it possible for the man 
to maintain his improved efficiency, standardised 
sweeping brushes must be provided. The standard 
brushes must not only be of the good quality that is 
conventionally standardised, but must also be of the 
optimum size for effective working. These optimum 
sizes are now being determined by Work Study 
methods. 

Similar studies are being carried out in connection 
with floor-polishing, which is quite an expensive 
process in large blocks of offices. on hacksawing, 
where studies are being made on those of the hack- 
saw blades in B.S. 1919/1953 which have been 
adopted as company standards, and on welding, an 
operation which looms very large in process factory 
construction and maintenance. 

Many people work at desks and tables and we 
have therefore prepared standards in collaboration 


with our principal suppliers. These standards are 
constantly reviewed to make sure that they take 
advantage of new manufacturing techniques and of 
changes in methods of working suggested by work 
study, which is of course applied to clerical opera- 
tions. Comparatively small changes made in 1952 to 
our specifications facilitated manufacture and re- 
sulted in a saving of some thousands of pounds. 
More recently, Work Study carried out on typists has 
led to changes in design of the desk to reduce the 
effort expended by the typist in carrying out her 
duties efficiently. It is perhaps not entirely a coinci- 
dence that a new design evolved to improve efficiency 
is also likely to cost considerably less than the 
previous type of desk which was itself thought to be 
an effective design. 

It is naturally hoped that Work Study will confirm 
that the standards that have been based on common 
usage will stand up to this further analysis, but 
changes will be made if it is shown that such 
changes will lead to increased productivity. 

We realise that these may appear to be simple 
studies, but in the absence of any previous experience 
we have to learn the hard way and we hope that 
great advances will be based on a sound foundation 
of factual evidence. 


Conclusion 


The emphasis in this Paper has been on how to 
standardise, in the hope that most readers will 
already have been converted to the idea that real 
economies can be made through standardisation of 
equipment, and may therefore be helped in their 
efforts to standardise by seeing how the problem has 
been tackled with some success in a big company. 
It is the Author’s view that the time for vague 
generalisations has gone, the time when we could 
leave standardisation to the other man has gone: 
the time has arrived when everyone in industry must 
use to the limit standardisation as a means to in- 
crease production. 
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APPENDIX 1 
I.C.I. Information Sheet No. M.429 
No. of Pages: 2 
IMPERIAL CHEMICAL INDUSTRIES LIMITED 
The following notes are for I.C.I. use only and are to 
be used when specifying, ordering or enquiring fo! 
materials to the British Standard Specification referred 
to below: 
60:40 BRASS RODS, SECTIONS AND FORGINGS 
(For GENERAL ENGINEERING PURPOSES 
to 
B.S. 1949 : 1953 
General Notes 
The original request for a standard covering 60/40 brass sections came from pressure vessel makers and this 
general purpose standard incorporates the special requirements of that industry. The specification provides for rods, 
sections and forgings and two grades of material are specified. Grade A is a high purity alloy containing 0.1% max. 
of lead, and is intended for applications for which maximum ductility is required Grade B, on the other hand, is 
of normal commercial quality and may contain up to 0.75. of lead. 
Rods and Sections (see Clause 7) 


Minimum Ultimate Tensile Stress 20-22 tons/sq. in. according to cross-sectional dimensions. 
Minimum Elongation 30 
Forgings (see Clause 12) 
Minimum Ultimate Tensile Stress 20 tons/sq. in. 
Minimum Elongation 30%. 


Related Specifications 
B.S.264—-Hot rolled yellow metal plates, sheet and strip. 
Ordering Procedure 

1. Quote B.S.1949. 

2.(a) For rods give details of the cross-sectional profile and length required. Specify hexagons by the decimal 

sizes across flats and not by the B.S.W., B.S.F., U.N.C., U.N.F. or B.A. sizes. 

(b) For forgings, detailed dimensions (preferably on a drawing) should be given. Machined surfaces should be 
clearly indicated so that the rough forging can be left oversize as appropriate. The order should state 
whether unmachined, rough machined or fully machined forgings are required and in the case of rough 
machined forgings indicate how much material should be left for final machining. (See Clause 10.) 

3. If the manufacturer is required to provide a copy of his works analysis of the material this must be stated. 
(See Clause 2.) 

4. If the material is required in the fully annealed condition this must be stated. (See Clause 3.) 

5. (a) For round, square or hexagon rods state the dimensional tolerances required extracted from the relevant 

column in Table 1, 2 or 3. (See Clause 5.) 
) For all other items the dimensional tolerances to be applied should be stated after discussion with the 
manufacturers. (See Clause 5.) 

6. If bend tests are required this must be stated. (See Clause 7b.) 

If the material is to be subject to inspection by the Company’s Inspecting Engineer at the Maker’s Works, this 
must be stated. (See Clause 14.) 

8. If a certificate of compliance is required this must be stated indicating the number of copies required. (See 
Clause 14.) 

9. Any special packing and marking instructions should be stated, but in all cases the Company’s minimum 
requirements should be specified, i.e. all materials shall be packed so as to prevent damage or corrosion in 
transit, and each consignment shall be clearly marked with the appropriate order number. 

March, 1954. 


APPENDIX 2 


SPECIFICATION 
for 
CAST IRON SLUICE VALVES FOR CHEMICAL LIQUORS 
AND LOW TEMPERATURE GAS 
(This cancels and supersedes I.C.1. Specification No. A.157B dated October, 1949) 
IMPERIAL CHEMICAL INDUSTRIES LIMITED 


1L.C.1. Specification No. A.157C 


February, 1954. 
IL.C.I. Specification No. A.157C 
ORDERING INSTRUCTIONS 
The following notes are for I.C.I. Office use only, and do not form part of the Specification. 
When ordering, attention must be given to the following : 
(a) Size and type of valve quoting the appropriate I.C.I. Standards Sheet Number. (See Note below.) 
(b) State whether flanges are to be left undrilled. 
(c) If chainwheel is required, give dimension from centre of wheel to floor or platform. If floor column is required, 
give dimension from centre of valve bore to base of floor column. 
(d) Whether cap, surface box or protecting tube is required. (See I.C.I. Standards Sheet DA.0270.) 
(e) If jointing and packing must be other than that required by Clause 13, this should be fully specified. 
(f) State if air test or any other special test is required, and state the test pressure for the valve face tests where 
this is intended to be different from that quoted in Clause 14. 
(g) State whether body or cover shall be painted or left as cast, as an alternative to the requirements of Clause 16. 


NOTE: The following I.C.I. Standards Sheets are identified with this specification : 


Liquor or Gas Int. Screw ... ee ns - i DA.1226 
Light Patt. for Gas Int. Screw... pre sas i te: DA.1245 








Small Light Patt. for Gas and Liquor Int. Screw 5 = ae DA.1218 
Light Patt. for Gas Ext. Screw es - aca ae ae DA.1255 
Liquor or Gas Ext. Screw ee ns a ae oa nee DA.1210 


I.C.I. Specification No. A.157C 
No. of Pages: 6 
— 
or 
CAST IRON SLUICE VALVES FOR CHEMICAL LIQUORS 
AND LOW TEMPERATURE GAS 
(This specification cancels and replaces I.C.I. Specification No. A.157B dated October, 1949) 


To the order of Imperial Chemical Industries Limited, or a subsidiary company of Imperial Chemical Industries, 
which hereinafter will be referred to as “ the Company ”. 

This document, the copyright of which is the property of Imperial Chemical Industries Limited, must be used only 
for an enquiry or order from Imperial Chemical Industries Limited, or a subsidiary company thereof, and must be 
promptly returned to them upon completion of the enquiry, tender or order. The document must not be copied wholly 
or in part without permission in writing from: 

Imperial Chemical Industries Limited, 
Engineering Services Department, 
Standards Section, 
Imperial Chemical House, 
Millbank, London, S.W.1. 

Where permission is granted no charge will be made, but Imperial Chemical Industries Limited reserve the right 

to impose restriction on the use of this specification where necessary. Imperial Chemical Industries Limited cannot 


accept liability for the use of this specification when such permission has been given, nor undertake to notify the user 
of any alteration to it. 


1. General 


Valves shall be of the “ wedgegate ” type with internal or external screws, and shall be of British material and 
manufacture throughout and shall conform to the dimensions and material specification given on I.C.I. Standards 
Sheets DA.1226, DA.1245, DA.1218, DA.1255 and DA.1210 according to the Company’s Order, and shall be suitable 
for the maximum working conditions of temperature and pressure thereon stated. The design of the valves shall be 
such that they may be operated in the vertical or horizontal, or any intermediate position. 

2. Materials 
(a) All iron castings shall conform as a minimum requirement to B.S.1452 Grade 12. Castings shall not be 
filled, burnt up or repaired in any way. Chaplets, when found necessary, shall be of turned cast iron to 
the same specification as that of the parent metal and of such section as to be readily fusible with the main 
casting. 

(b) All components specified as being made of mild steel shall conform to B.S.15 No. 1 quality. 

(c) Material for the nut in the case of external screw type valves only, shall be of hard cast gun-metal or 

phosphor bronze having a Diamond Pyramid Hardness of 80 to 90. 
3. Body and Cover 

The body and cover shall be of sound clean cast iron of even section, designed to withstand the hydraulic tests 
called for on the I.C.I. Standards Sheet quoted in the Company’s Order. They shall be accurately machined and 
fitted throughout. The stuffing box shall be of a depth adequate to accommodate sufficient packing to suit the service 
conditions. 

The body shall have guides provided on both sides to engage with corresponding guides in the wedge. 

The cover shall be attached to the body by bolts. Studs or tap bolts shall not be used unless agreed in writing 
by the Company. 

For valves with external screws, bosses shall be provided on the cover casting to form seatings for the base of the 
mild steel columns supporting the bridge. 

4. Wedge 

The wedge shall be of cast iron, made in one piece, accurately machined on both faces to suit the corresponding 

machined faces on the inside of the valve body. It shall be tried in place and finished in a manner best suited to the 


Contractor to ensure a perfect drop tight bearing. Guides cast integral with the wedge shall be provided to engage 
with guides in the body casting. 


5. Spindle and Nut 


The valve spindle shall be of forged mild steel (see Clause 2b) machined all over. The thread shall be a machine- 
cut square thread of sufficient length to allow the wedge to be raised to a position giving a full-flow clear passage. 

For interna! screw valves a thrust collar shall be formed integral with the spindle, and this collar shall engage 
with machined thrust surfaces on both sides. The spindle end shall be squared for a cast iron cap or squared and 
tapped for handwheel attachment. 

Internal screw valves shall be provided with a cast iron wedge nut. (See Clause 2a.) 

External screw valves shall have a gun-metal or phosphor bronze nut (see Clause 2c) keyed into and locked to 
the handwheel. 


6. Flanges 


The dimensions, drilling and grooving of flanges shall be in accordance with the I.C.I. Standards Sheet 
quoted in the Company’s Order, and flanges shall be machined across full face. Flanges shall be finished square with 
the axis of the valve. Holes shall be drilled to template off centres, and be within the following limits of accuracy :- 

Plus or minus 1/32” on P.C.D. 
P.C.D. to be concentric with flange and bore to within 1/16”. 
7. Pillars and Bridge : (External Screw Valves, I.C.I. 
Standard Sheets DA.1210 and DA.1255) 

The pillars shall be of mild steel. (See Clause 2b.) 

The bottom end of each pillar shall be shouldered and screwed into the bosses provided on the valve cover. 
or secured by nut through the cover and body flanges. The top end of each pillar shall be shouldered and screwed 
to take the bridge. For valves to I.C.I. Standards Sheet DA.1255 the bridge shall be of cast iron. (See Clause 2a.) 
For valves to I.C.I. Standards Sheet DA.1210 the bridge shall be of cast iron, or forged steel. (See Clause 2b.) In 
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all cases the bridge shall be accurately bored to take the gun-metal or phosphor bronze nut. An oil hole shall be 
provided for lubrication of the nut, spindle and bridge bearing. 
8. Handwheel 

All valves, unless specified otherwise in the Company's Order, shall close with a clock-wise rotation of the hand- 
wheel. A cast iron handwheel of “ cast finish” shall be fitted and shall have cast on the upper side of the rim the 
words “OPEN” and “SHUT” with the appropriate direction arrows. The diameter of the handwheel and the 
lettering and arrows shall be in accordance with the I.C.I. Standards Sheet quoted in the Company’s Order. The 
handwheel for internal screw valves shall be secured to the valve spindle by a steel set screw. A_ steel washer 
shall be fitted between the head of the set-screw and the handwheel boss. 

For external screw valves, the handwheel shall be bored and keywayed to suit the gun-metal or phosphor bronze 
nut. Where specified in the Company’s Order, valves shall be fitted with a chainwheel instead of the handwheel. The 
chainwheel diameter shall be in accordance with the I.C.I. Standards Sheet quoted in the Company’s Order and 
in all cases the wheel shall be provided with an approved type of guard or keeper to prevent the chain riding 
off the wheel. 

9. Gland 

The gland shall be of cast iron, machined to suit the stuffing box, and smooth bored to suit the spindle. Tee- 
headed bolts shall be provided for tightening the gland. Studs shall not be used. 
10. Bolts, Nuts and Setscrews 

Bolts shall be of black mild steel to I.C.I. Specification D.178C, screwed British Standard Whitworth (B.S.W.) 
11. Floor Column for Extension Spindles 

A cast iron floor column in accordance with I.C.I. Standards Sheet DA.0310, fitted with an indicator of approved 
pattern, shall be supplied when specified in the Company’s Order. 

12. Cap and Surface Box 

When specified in the Company’s Order a cast iron cap shall be provided in accordance with I.C.I. Standards 
Sheet D.A.0270. This sheet also specifies dimensions for Surface Boxes and Protecting Tubes when required. 

13. Jointing and Stuffing Box Packing . 

Unless otherwise specified the body and cover joints- shall be made with india rubber jointing in accordance 
with I.C.I. Specification M.228B. The stuffing box shall be packed with greased and graphited asbestos packing. 

14. Testing 
Each valve shall be subjected to three separate hydraulic tests as follows, carried out in the order given :- 
(a) Valve Body Test 
With both flanges suitably closed, and with the wedge in the “fully open” position, the full hydraulic test 
pressure specified on the I.C.I. Standards Sheet quoted in the Company’s order shall be applied to the body of 
the valve. 

(b) Valve Face Tests 

Two “open-end” tests shall be made to determine the water-tightness of the valve faces. Each end of the 
valve shall in turn be closed, with the other end left open, the wedge in the “closed” position and the body 
free to expand. A hydraulic test pressure equal to 13 times the working pressure stated on the Standards 

Sheet or as may be quoted in the Company’s order, shall be applied to each closed end. 

Each test shall be held for a reasonable period and any signs of porosity or leakage, or failure of materials 
under test, shall provide grounds for rejection of the valve. 

In addition, where required by the Company’s Order, valves shall be tested by air to the pressure specified. In 
this test, the valve shall be laid on one flange with the wedge closed. The upper branch of the valve above the gate 
shall be filled with water, and air pressure applied to the lower branch below the wedge. During this test, air bubbles 
shall not be evident. The valve shall then be reversed and the other side tested in the same manner. 

Valves satisfactorily passing the tests shall be stamped on the upper edge of one flange with “I.C.I. Ref. DA.1226, 
DA.1245, DA.1218, DA.1255 or DA.1210 whichever shall be quoted in the Company’s order. 

In the case of gas valves which shall have been air tested, they shall be stamped on the upper edge of one 
flange, for example, as follows :—‘“I.C.I. Ref. DA.1245 (Air Tested) ”. 

The Contractor shall supply, at his own expense, all the labour and facilities necessary for carrying out the 
above tests and shall supply test certificates, in duplicate, to the Company. 

15. Inspection 

The Company’s Inspecting Engineer shall have free access to the Works of the Contractor at all reasonable times 
to examine the valve at any stage during its manufacture, to witness tests, and to reject any material which does not 
conform to this specification. 

16. Coating 

The body and cover of each valve shall, after passing the tests, be thoroughly cleaned and wire brushed. Unless 
otherwise specified they shall afterwards be coated externally only with an approved bituminous solution giving a 
smooth hard surface when set. F 
17. Marking and Packing 

Valve bodies shall be marked with cast-on or stamped lettering giving the maker’s name or trade mark and the size 
of valve. In addition all valves shall have a metal label wired on, bearing the Company’s Order Number, together 
with any other identification marking which may be specified in the Company’s Order. The Contractor shall ensure 
that all valves are properly stacked in the wagon before despatch from his Works and any part of any valve damaged 
in transit shall be immediately replaced free of cost to the Company. 
February, 1954. 
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APPENDIX 3 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
FORM (STANDARDS) 1 
I. oa da os od chi iecishonees soiionindesaeriaes 
This number will be allocated by Standards 
Section, Engineering Services Department. 





This form is to be used in initiating or revising I.C.I. Standards. The 
technical data on this form are not intended to be comprehensive but give 
a brief description of the subject matter. 

For Electrical Standards use Form (Standards) 1 (L 

For Safety Standards use Form (Standards) 1 (X 








| 
From: Standards Engineer, lo: Imperial Chemical Industries Ltd., 
Imperial Chemical Industries Limited, Standards Section, 


Engineering Services Department, 
..Division 24/30, Gillingham Street, 
LONDON, S.W.1. 


Date 


a) A revision of the following I.C.I. Standard* is recommended 
maa TURNS FOG iis cc ond sh cctinckcisttnntecsvanensenwseeass 


REASONS 


b) The initiation of the following I.C.I. Standards* is recommended 


SIN 5 vc danducineccscanameeabenacdsied > btacueutuueececuiiee apie idaeadenedasitas 


Description 


Material 


Specification No.... 


Reference Drawings ...............cccccccscccccsseccees 


Comments in support of proposal.............................. 


The following headings should be completed for the guidance of the 
Engineering Services Department. 


*SUGGESTED CLASSIFICATION : 


Standards Section, 


(a) LC.I. General Stores Standard 
(b) LC.I. Drawing Office Standard i aria Sakis = ; : 
(c) Divisional Standard DELETE WHERE INAPPLICABLE 
(d) LC.I. Specification 
(e) LC.I. Information Sheet based on B.S. 

SUGGESTED ALLOCATION OF WORK: 


Compilation of data by 


Drawing Office detailing by............................205- 


Preparation of documents by 


Particulars of preliminary work already done 


Signed 


+18 
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IMPERIAL CHEMICALS INDUSTRIES LIMITED 
FORM (STANDARDS) 2 


DO FOG. icon ciccccalcsacacniane 





This form is to be issued by Committee Secretaries 
to obtain Divisional opinion on proposed Standards. 








From: Imperial Chemical Industries Ltd., To: 
Standards Section, 
Engineering Services Department, 
24/30, Gillingham Street, 
LONDON, S.W.1. 


SUBJECT 


From: 


a Whieina adda tea durn beldea cay sonaks Caioneaeasmeeaencueecawenee ost Date... eeeaene iwencuedts seasons aemeenen 
The attached proposal, Subject No................:.00.s.000« MOE 0% vccvsicswateacanccsnenees for the 
Initiation / Revision of an I.C.I. Standard / Specification / Information Sheet has been 
IONE TURN Sais concen web Gece uso seen wearienaawnen sw wdinn’s Sovinues Guyweeawies te veWeyics ansiews nana bee eweeNeeenN 
Please fill in the attached slip and return on or before.................scecccccccccceseees If no 


reply is received on or before this date we shall proceed on the assumption that you are not, 
so far as you are at present aware, directly interested. 


To: Imperial Chemical Industries Ltd., 
Standards Section, 
Engineering Services Department, 
24/30, Gillingham Street, 
LONDON, S.W.1. 


1.C.1. STANDARDS 


pisaadipieieeinta ai aeNad usaitecek te sehen edeetasbe aren ceaeneahe iva SUBJECT NO........0ccrcceccecevcseccecceeccvees 


Please mark X as applicable. 


(a) We agree with the general terms of the proposal. 


[| (b) We do not agree that this is a suitable subject for standardisation for the 


[| 
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following reason(s) :— 


(c) We agree with the suitability of this subject for standardisation but will 
require modification to the proposal. 


Details of our proposed modifications are enclosed herewith 
on a supplementary Form (Standards) 1. 


| Will be forwarded later. 


(d) We do not agree that this should be explored solely as a Divisional Standard 
and recommend that it be considered as an I.C.I. Standard. 


(e) We have special knowledge and experience of this matter and are willing 
to collaborate. 


(f) We wish to comment on preliminary drafts as well as on final drafts. 


(¢) We wish to comment on the final draft only when submitted to the Committee 
for approval. 


(h) We are not directly interested in the proposed Standard. 








IMPERIAL CHEMICAL INDUSTRIES LIMITED 
FORM (STANDARDS) 3 


From Imperial Chemical Industries Ltd., To: 
Standards Section, 
Engineering Services Department, 
2 30, Gillingham Street, 

LONDON, S.W.1. 


Ref ENS/S Date iain aia eee aadait miata 4 eit 
Subject No. ; ee ee 
SUBJECT entin ee ailanaar emma anime 
Form (Standards) 1. Subject No. ..............c0se++. -has been circulated and the comments that 
have been received on Form (Standards) 2, are tabled overleaf 
\ result of the analysis of Divisional comments it is proposed : 
i) That the work be undertaken as follows: 
Compilation of data by Sea tedenaaa bie iddibed ilitalpice kt Boe ce itp adadeineecediianees 
i in oa ae te ua Balas ee Cham min 
I a ee radical ephiwkdamamotwnvien<cieniacucs 
Preparation of Specification by.................. Srvc oteetall casas nc wr ncd’a/ce ae araaa aa ws nGubiaraasaaindin leabiecuiccboaot patene 
ION OE SENN CIINOS GIN in nna coc Weiser vanessscevessniccrcevisrnecrinesseconees 
or 
b) That the subject be referred to the.......0............00cceeeeee -sseeeeess-sCommittee together with 


the ibove inalysis 

If no objection is made within 7 days it will be assumed that the work will be undertaken as 
indicated above 

This subject will be entered in the “Kardex” at Engineering Services Department and will 
ppear in the appendix to the Secretary’s Report for the next Engineering Standards Sub-Committee 








Meeting 
NATURE OF COMMENT A B D GC;LC M N | PV| P S WW ENS 
| 
i In general agreement with proposal 
ar Sine” Lee ; ey peas | 

Not in agreement that subject is 

suitable for standardisation 

=. | 
In agreement subject to modification* | 





to the proposal (See below) 
' 
| 


Wish to consider as an I.C.I. Standard 
and not as a Divisional Standard 





























Have a special knowledge and are 
willing to collaborate 
; Standards Sheets 
Wish to comment on —~—— 
preliminary drafts Specifications 
as well as final - — 
drafts of Information 
| Sheets 
ee ee es ee 
Wish to comment on final drafts only | 
Not directly interested | 
* Modifications proposed 
See Supplementary Form 
Standards attached 


OR-— — [a a Se 


| 
Will be forwarded later | 
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PRODUCTION CONFERENCE 
SESSION X 





HUMAN FACTORS IN 


TECHNOLOGICAL CHANGE 


Professor Mace was born in Norwich and educated at King Edward !|'1’s 
Middle School, City of Norwich School, and Queen’s College, Cambridge. 
He has been Lecturer at University College, 
University of St. Andrews, and Reader at Bedford College, London. Since 
1944 he has been head of the Department of Psychology at Birkbeck College, 


University of London. 


Professor Mace has divided his interest between philosophy and psycho- 
logy, and is well-known as an author and speaker on these subjects. He is a 
Past President of the Aristotelian Society, the Psychology Section of the 
B.A.A.S., and of the British Psychological Society. 


He was a member of the A.A.C.P. Productivity Team on “ Education for 


Management”. 


HEORETICAL science and practical engineer- 

ing resources have now advanced to a point at 
which it is no longer fantastic to conceive the possi- 
bility of an electronic factory—one in which the 
human operator is replaced at almost every point by 
an automatic contrivance of a mechanical or elec- 
tronic kind. The next step presumably would be to 
distribute the goods produced through automatic 
machines. This producer’s pipe dream has at least 
the merit of drawing attention to the fact that, as we 
progressively displace the human agent, we reduce 
both the major sources of resistance to desired change 
and the major sources of inspiration of desired 
change. 

In the electronic factory there would indeed be 
change—the wearing out of parts and eventual 
breakdown : but desired change and the resistance to 
desired change spring from something inherent in 
life itself: they derive in part from the homeostatic 
tendency characteristic of all living things. The 
organism is a homeostatic device—a system of parts 
so contrived and so functioning as to maintain certain 
steady states and to resist all departures from an 
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established norm. This is true not only of living 
things composed of organic tissues, but also of those 
living things which we call societies and social organ- 
isations, Government departments, public and private 
bodies of every kind, including even those that exist 
in order to promote reforms. All are resistant to 
departures from established norms. Social homeo- 
stasis is at the very heart of every problem of 
technological change. When the forces are such as 
to maintain a given condition of equilibrium, the 
problem is one of lowering the resistance to desired 
change whilst leaving the resistance to undesired 
change unimpaired. It is a matter of designing a 
sociological equivalent to the ratchet, an instrument 
to conserve past gains but allowing further progress 
in the desired direction. 


Advantages of Standardisation 

That resistance to change arises in part from the 
need to conserve and consolidate past achievements 
is illustrated by the function of standardisation of 
tools, components and procedures. The uncontrolled 
spirit of invention and experiment makes for an 
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uneconomic degree of variation in procedures and 
products. Hence the advantages of standardisation. 
Hence, too, the difficulty in further advances. The 
dangers of premature standardisation are greater 
when standardisation is brought about not by con- 
scious intention and deliberate organisation, but by 
tradition and custom. Many things have been 
standardised by custom without the blessing of the 
B.S.1. It is most improbable. either in the light of 
first principles or in the light of studies at the 
Building Research Station, that the ideal unit of 
building construction is the brick of any of the con- 
ventional dimensions. But what has been standardised 
by custom is not the bricks. but the skills of men 
who use these bricks in building. In the scientific 
study of the process of industrial production we have 
come to think of the “ man-machine unit”. of the 
process of production as dependent upon the adjust- 
ment of the machine to the man who uses it. and 
sometimes perhaps of the adjustment of the man to 
the machine. We ought perhaps to think of the man- 
machine-materials unit. Pending the perfection of 
the automatic factory. production is effected by 
human beings performing certain operations with 
tools or machines upon given materials or compo- 
nents. We cannot standardise any one of these 
contributors to the end result without due regard 
to the others. There must clearly be some optimal 
rate of desired technological change in anv given 
direction: and it is clearly to be desired that the 
rate of change should be in some measure under 
human control. As yet. however, little is known with 
assurance concerning the factors that determine the 
actual rate of technological change. 

Three groups of factors can be distinguished 
straight away. First. there are the factors which 
determine the rate of production of inventive minds. 
Second, there are the factors which determine the 
rate of consumer assimilation. And third, there are 
the factors which determine the rate at which new 
ideas can be translated into acceptable goods and 
services. 


Increasing Rate of Discovery 


There can be no doubt that the rate of discovery 
has increased enormously, and is still increasing. 
This is obvious if we consider the pace of invention 
throughout the ages distinguished by the prehistorian, 
or the pace of invention in successive centuries of 
recorded time. Eras passed between the earlier im- 
provements of the plough or primitive weapons of 
war, but the pace has so quickened that in many 
fields of production technological change has been 
geared, through the seasonal interests of man, to the 
circuit of the earth round the sun. Each annual 
model of every make of car is expected to embody 
improvements. Indeed, the question might fairly be 
raised whether the actual rate of change is not now 
in excess of the optimum. 

Were we concerned to make the pace still hotter 
there would be several things to do. One would be 
to upgrade and develop our primitive system of 
technical and technological education—defensible 
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enough on a number of other grounds. Scientific 
method is in itself a technique of discovery as well 
as a technique of proof, and there are vast areas of 
research in which invention is reduced almost to 
routines which are or could be taught in the technical 
schools. But originality of mind is something more 
than skill in the use of scientific method. It springs 
from certain attitudes of mind which at present are 
fostered only in certain special places. If we review 
the greater educational institutions of the world— 
from the ancient universities to the modern institutes 
of technology—the impression received is that those 
most productive of creative minds are precisely those 
in which trained and disciplined intellects are applied 
to the coolest consideration of the craziest of ideas. 
If we wished to increase the pace of inventive tech- 
nological thought, the techniques employed in these 
institutions could readily be applied in other divisions 
of our educational system. 

The place to begin perhaps is the secondary tech- 
nical school. There is indeed a powerful case to be 
argued for making a liberalised system of technical 
education the main trunk of our education tree. It 
would need to be “liberalised” by introducing into 
the curriculum an appropriate selection of arts sub- 
jects. for the arts subjects contribute to inventiveness 
and originality as much as is contributed by science. 
The technologies, in fact, stand at the point of inter- 
section between the sciences and the arts and between 
both of these and the practice of the inventive skills. 
The poster, the weaver, the architect and the designer 
of machines is, each one of them. if he knows his 
job, something of an artist, something of a scientist 
and one who practises a skill. A liberalised secondary 
technical education could lay the foundations for a 
balanced appreciation of the scientific. the aesthetic 
and the practical aspects of life. It is not, of course, 
to be suggested that we need to create a world com- 
posed entirely of inventors, but it is to be suggested 
that one who lives in the world of today or tomorrow 
needs to feel at home and at ease in a world of 
continued technological change. So far as discovery 
and invention is concerned the pace, it might well 
be said, is surely hot enough. The problem is to 
break down the resistance of consumers and pro- 
ducers. The consumer’s resistance to change, and 
his demand for change, are combined in curious 
ways. We hear more about resistance to change 
than of the demand for something new, even if it is 
not better. The latter creates as many problems as 
the former. In the annual demand for new models 
of cars, radios, etc.. technological change has been 
caught up in the wheels of fashion. The customer 
is not always right. He would be always right if he 
could always sav what he really needs. When he 
savs only what he thinks he needs he is not more 
likely to be right than wrong. 


Importance of Advisory Services 

Hence the importance of advisory services. One of 
the most significant features of the times in which 
we live is the expansion of these services. The farmer 
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is advised by the Ministry of Agriculture, the builder 
by the Ministry of Works, and so it is for almost 
every industry or profession. In his personal affairs 
a citizen in the modern world has at his disposal 
medical, educational and innumerable — other 
specialised bureaux dispensing the latest and best 
advice on any subject of concern to himself or his 
wife. Nor are such advisory services restricted to 
official bodies. Large-scale industry has developed 
similar services which are conducted in a responsible 
and professional way. Had he the time and the 
inclination, the citizen could devote the whole of 
his leisure time to the inexpensive hobby of collecting 
good advice. But these advisory bodies would seem 
themselves to stand in need of advice based on a 
growing body of scientific knowledge of the theory 
of human communication. In large part. the 
problems of getting ideas into production are of 
overcoming consumer resistance and are problems of 
“communication ”, meaning by “ communication ” 
not merely the transmission of information, but also 
the induction of a willingness to act in certain ways. 


The lines of transmission are of various kinds. 
There is, for example, the line from the inventor 
through the research laboratories and test stations to 
the field of operation. In the process of production 
there is the line from higher management through 
the supervisory grades to the operators at the bench 
who actually do the job. In general, these are not 
so much lines as expanding circles. Ideas may be 
conceived in individual minds, but their implemen- 
tation is a matter of activity on the part of larger 
and larger groups. In this process of transmission, 
resistances often increase in a way suggestive of the 
law of the inverse square: and the measures required 
to overcome resistances are almost always measures 
directed not to the individual, but to his group. 
Most typically. the introduction of a new machine. 
a new piece of equipment, or a new procedure 
follows a now fairly well-established routine. Tests 
are first performed in the research laboratory. The 
new machine is then transferred to the field station 
in which it is still tested scientifically, but under as 
near as may be realistic conditions. Surviving all 
these tests, it is then tried out under the normal 
industrial conditions in the hands of ordinary opera- 
tives working in the ordinary way and with normal 
motivations. This third phase is apt to be the most 
critical, but it is one that receives the least attention. 
There is. in fact. a striking contrast between the 
precision of scientific testing in the laboratory or 
field station and the casual procedure in the trans- 
ference of a new device from the tester to the normal 
user for whom it is intended. From the nature of 
the case, user—or consumer—reactions cannot be 
tested in the laboratory or a field station. Motiva- 
tions and attitudes are essentially different. There is 
all the difference in the world between the man in 
the field station who is excavating a trench in order 
to test an excavator. and a man on a building site 
who is using an excavator in order to excavate a 
trench. Technological inventions need to be tested 
not only for their physical capacities but also for 


‘* acceptability ”, and the latter tests require to be as 
searching and as rigorous as the former and every 
bit as much subject to scientific control. The critical 
point, the point of maximum resistance, is precisely 
the point at which some particular individual is 
required to change some well-established habit, or 
acquire a new skill. 


A Basic Misunderstanding 


It is a basic misunderstanding to suppose that all 
resistance to change arises from sheer irrationality 
and prejudice. Men are not in general implacably 
opposed to the acceptance of something to their own 
advantage, but it is only common prudence to look 
a plausible gift horse in the mouth. Sheer prejudice 
is on the whole a less serious obstacle to progress 
than prejudice reinforced, as it so often is, by a 
measure of reason and good sense. It is not un- 
natural and not unreasonable for a man to be anxious 
at the prospect of loss of employment. When a man 
has invested not only his money but also his self- 
respect in the acquisition of rare skills, it is not a 
joke to find these skills supplanted by a gadget. If 
there is one lesson which more than any other stands 
out from the better studies in this field, it is a lesson 
concerning man’s fear of insecurity and his continual 
need for reassurance. The engineer, thinking only of 
the time it takes to design, construct and instal a new 
and better machine, is naturally impatient at the 
delays imposed by the need endlessly to explain and 
convince and reassure everyone concerned, not least 
those in whose interest and for whose benefit the 
machine has been conceived. Even a labour-saving 
device makes work harder and calls for further effort 
for a time—during a longer or shorter period of 
transition from the old to the new. The humane 
engineer learns to think in terms of the characteristic 
tempo of biological change—the tempo of growth 
and adaptation—as well as in terms of the character- 
istically faster tempo of physical and chemical re- 
actions. A conclusion that can be proved in twenty 
seconds may take months to get used to. We must 
often console ourselves with the thought that a new 
idea cannot continue to be new for ever. Even the 
temperamental and ingrained conservative, if he 
thinks about a new idea sufficiently, will end by 
saying that there’s nothing very new in that. Good 
techniques of presentation will expedite this process. 


New Ways of Sucking Eggs 


There are cases in which technological changes 
come about not by changes in persons, but in per- 
sonnel. New ways of sucking eggs are introduced 
through the passage of the generations, and this may 
apply to the techniques of egg production as well. 
Youth is proverbially susceptible to the arts of the 
propagandist for any new ideas, and this suscepti- 
bility can be turned to good account in technological 
education. This is yet another reason for the up- 
grading of the technical schools and colleges, for 
their closer integration with the organisations for 
technological research. These schools are in one of 
the key positions in the lines of communication from 
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the research laboratories and the field stations. ‘hey 
provide potentially the greatest single medium for 
feeding into the industrial system not only new ideas, 
bu: also a body of technicians and_ technologists 
mentally adapted to a world of technological change. 
Even before the age of nuclear fission, it was being 
suggested that one of the traits of character most 
needed for life in the modern world is that of being 


: adapted to insecurity 


There would seem to be an almost equal need 
for being change ” Extreme 
attitudes in either direction are equally inappropriate, 
and equally 


‘adapted to 
unconducive to ordered progress. 
There is scope through our educational system 
and our publicity services to inject into society a 
pervasive sense of optimum rates of change, 
and to diffuse among consumers of goods appropriate 
habits of obsolescence and replacement. Things are 
made to last a certain time. A razor blade may be 
intended to serve the purpose only of a single shave: 
a pyramid is built to last ten thousand years. How 
long a thing should last is an item to be included in 
its specification. How long it is intended to last 1s 
something which the buver of a blade or a pyramid 
has the right to know. He should at least be en- 
couraged to ask. Some goods are sold with a 
guarantee that they will endure for x years. A buyer 
might as reasonably ask for a guarantee that they 
will wear out not so long after that. In any case, 
he stands in need of advice. We hear of motorists 
who trade in their cars when the ashtrays are full. 
We all know motorists who contrive “ to run the old 
bus ” long after the cost of maintenance has exceeded 
what is economic 

It is sometimes suggested that British industry 
has over-emphasised the importance of durability 
and quality, and that it would do much better if 
it designed clothing. cars and buildings so that 
they wore out. On this there may be more than 
one opinion. But there can hardly be two opinions 
on the suggestion that. whatever we do, we should 
know what we are doing and do what we do with 
conscious intention. It is a matter of having a 
policy. so that every man can arrange his purchases 
with an intelligent regard to obsolescence and _ re- 
placement. 

The prospects of rational control of the rate of 
technological change have been significantly en- 
hanced during the present century by the improve- 
ment of techniques of publicity, advisory and 
educational services. and by the development. of 
higher ethical and professional codes in the use of 
these techniques. “ High pressure salesmanship ” and 
the exaggeration. in fact downright untruthfulness. 
of older systems of publicity were themselves major 
factors in the creation of “sales resistance” and 
obstacles to desirable change. Publicity todav tends 
to be factual. informative. genuinely advisorv and 
educational. 

Advisory services themselves stand in need of 
advice scientifically based. Although the relevant 
knowledge is still verv sketchy. much more is estab- 
lished than has vet been applied. It is clear from 
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first principles that an advisory service must be based 
upon knowledge of actual needs, and of the attitudes, 
tastes and interests of those to be served. Methods 
have been developed for these needs and attitudes to 
be assessed with some degree of reliability and pre- 
cision. It is clear also from first principles that the 
effectiveness of any communication will depend upon 
the extent to which the message is delivered to the 
right person, by the right person, in the right form 
and at the right time. It will also depend upon 
the extent to which the delivery of the message is 
followed up, its impact assessed and further com- 
munications modified in accordance with the “ feed 
back” received. In this way, the results of ‘* mass 
diffusion * methods of publicity are supplemented 
by the direction of specific beams of intelligence 
upon persons and groups in key situations, timed to 
arrive at the opportune moment, and the effects pro- 
duced so checked up that future communications 
can be suitably adapted to the changing situation. 
Such techniques of communication admit of develop- 
ment in precision and in a scientific way, and 
through their systematic application the rate of tech- 
nological change comes increasingly under control. 


The Scientific Approach to the Human Factor 
Here again the fact emerges that advance depends 
upon the application of scientific method to the 
human factors in the situation. In a world of elec- 
tronic factories, directed by an electronic manage- 
ment, assisted by electronic servicing engineers, 
disposing of its products by electronic salesmen to 
electronic consumers, there might well be no resist- 
ance to technological change. Indeed, there might be 
no technological change to resist. But things have 
not yet come to that pass. Human management will 
employ human operators to produce goods and 
services for human consumers for some time to come. 
Control of the rate of technological change depends 
on control of the human factor. This is what emerges 
at every step in this analysis of the process. The rate 
of technological change depends upon the rate at 
which new ideas occur, it depends on the rate new 
ideas can be transmitted through the relevant lines 
of communication in production and it depends on 
the rate of consumer assimilation. It depends, in 
short. upon the rate at which one man can produce 
a new idea and the rate at which other men come 
to be emotionally adapted to its presence. It was the 
beginning of a major epoch in human history when 
man first considered thunder and lightning not with 
superstitious awe, but as natural phenomena to be 
understood and then perhaps controlled. It was the 
beginning of a second major epoch when man began 
to consider himself as a natural phenomenon, when 
he began to consider the process of creative thinking 
not as an impenetrable mystery, but as something to 
be understood and so perhaps controlled, and when 
he began to respond to the emotional reactions of 
his fellow men not with gestures of exasperation or 
despair. but by observation and experiment designed 
with a view to understanding and eventual control. 


If predictions are not entirely out of order, the 
guess might be hazarded that the next great phase 
of technological advance will be one in which human 
factors in the technological situation are accorded 
the same scientific regard as are given to raw 
materials and machines; and when_ technologists 
begin to think in terms of the man-machine-materials 
unit. 


How and when and where can we set about it? 
Research and development in the human sciences do 
not follow quite the same sequence as that of research 
and development in physics, chemistry and the major 
branches of engineering. Human reactions can be 
tested in the laboratory and in the field station, but 
all the most crucial tests are in the field itself. The 
responsibility for research and development rests 
squarely on industry. The research laboratory and 
the field station must be in the factory and the 
departmental store. The practical problem is that of 
siting the research function and defining its place in 
the organisational chart. Is the function to be 
linked in the main with central management, with 
the personnel department or the work study unit? 
The one plaee in which it should not be situated is 
in some odd and inconspicuous hole or corner. 


Conclusion 


To summarise: the subject of this discussion has 
been the control of technological change—control not 
essentially with a view to its acceleration, since in 
some directions the pace, perhaps, needs to be 
slackened. 


The major instruments of control are those of 
formal education, those of the advisory services and 
the new techniques of “communication”, and not 
least the function of research. There would appear 
to be three major lines of action, the first directed 
to increasing the output of inventive minds, the 
second to the promotion of favourable consumer re- 
actions and the third to facilitating the passage of 
new ideas into actual goods and services. 


The first and second of these lines of attack call 
in the main for operations on a national scale—the 
promotion of overdue reforms in technical and 
technological education, and the further development 
of advisory services. The third is well within the 
competence of even the small unit of production. It 
is in fact a problem of production engineering. It is 
par excellence the human problem in_ production 
engineering. 











NEW BUILDING FUND APPEAL 


Since the publication of the last list, donations have been received from the following subscribers. (The list 


was compiled for press on 24th June, 1954.) 


C. Arnold, A.M.I.Prod.E. 
Augusts Ltd. 


J. Bailey, M.I.Prod.E. 

J. A. Bailey, M.I.Prod.E. 

A. L. Beech, M.I.Prod.E. 

M. I. Berkman, Grad.I.Prod.E. 
David Brown & Sons. 


Hopkinsons Ltd. 


T. Devine, A.M.I.Prod.E. 
A. A. 8. Dickson, A.M.I.Prod.E. 


C. A. Grayson, M.I.Prod.E. 


C. Matthews, A.M.I.Prod.E. 


W. G. Rooke, A.M.I.Prod.E. 
L. Rutter, A.M.I.Prod.E. 


C. A. Hitchcock, A.M.I.Prod.E. 
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J. K. H. Smith, A.M.I.Prod.E. 


R. J. Upcott, A.M.I.Prod.E. 


H. C. Knott, M.I.Prod.E. 


L. White, A.M.I.Prod.E. 


B. G. York, A.M.I.Prod.E. 








WORK STUDY SOCIETY 


The Work Study Society, formerly the Motion 
Study Society of Great Britain, has prepared a fresh 
prospectus of which copies may be obtained from the 
Secretary of the Society at Beech House. Heald 
Green, Cheadle. Cheshire. 

The President is Miss Anne G. Shaw, C.B.E.. 
M.A., M.I.Prod.E. and the Vice-President is Mr. 
G. P. Wade, B.Sc.. M.I.Prod.E., A.M.I.E.E. A 
member of the Society’s Council is Mr. A. B. 


Armstrong, B.Sc., M.1I.Prod.E. of the Anne Shaw 
Organisation Limited. 


JOURNAL BINDERS 

Members are advised that binding cases for the 
Journal are available, and may be ordered 
from Head Office. The cases, which are strongly 
made and covered in dark red leather cloth, 
with “The Institution of Production Engineers 
Journal” in gilt on the spine, will each hold 12 
copies of the Journal. The price per case is 10/-, 
post free. 
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THE PRINCIPAL OFFICERS, 1954/55 


The President 

Members will learn with pleasure that Sir Walter Puckey has 
been elected to a second year of office as President. During the 
past year, under his Presidency, the Institution has pursued with 
vigour its progressive policy, and much of the motivating power has 
been supplied by the President, whose enthusiasm and zeal in 
Institution matters is known throughout the membership. 

Sir Walter has made many visits to Sections during his year of 
office, and hopes to make many more during the new Session. 





Photo by L. E. Broome 
Sir Walter Puckey 


The Chairman of Council 


The newly-elected Chairman of Council of the drawing up new Articles of Association, which were 
Institution for the coming year is Mr. G. Ronald adopted at the Annual General Meeting in January, 
Pryor, who is one of the most active members of 1954. He has also been a member of the Finance and 
the Institution. He has served on the Council General Purposes Committee since 1947. 
continuously since 1945, and has been Vice- Mr. Pryor was born in 1901 and educated at 


Chairman for the past two years. In_ this 


Wellington College, Salop. In 1919 he was appren- 
capacity he recently completed the major task of 


ticed to the family firm of Edward Pryor & Son, 
Limited, of Sheffield, which was founded in 1843, 
and of which company he is now the Chairman and | 
Managing Director. He is also Chairman of The 
Rollem Patent Products, Limited, Ecclesfield, and of 
Punch Forgers, Limited, Sheffield. 

Shefheld has always claimed a major share of Mr. 
Pryor’s time and he is actively concerned with busi- 
ness and industrial interests there, where he is very 
well-known and widely respected. He is a past 
President of the Sheffield Section of the Institution. 
He is also a past Chairman of the Sheffield Section 
of the Institute of Industrial Administration, of which 
body he is a Fellow. He has served on the Council 


of the Sheffield Chamber of Commerce since 1951 } 
and was subsequently appointed Vice-Chairman of 
the Education Committee of the Chamber. In 1953. } 


he was appointed a member of the Commerce Com- 
mittee of the Yorkshire Council for Further 
Education. 

Mr. Pryor takes a keen interest in production 
Mr. G. R. Pryor research and has served on the Council of the Pro- 





duction Engineering Research Association of Great 
Britain since 1950, and on the Executive Committee 
of this body since 1951. 

He is a man of very wide interests and among his 
hobbies are beagling, sailing, ornithology and photo- 
graphy. He also enjoys travelling and has visited 
most European countries, Canada, and the United 
States. 

Mr. Pryor’s wise counsel and experienced guidance 
have been demonstrated on many occasions in the 
past, and will be even more appreciated by the 


Institution during his term of office as Chairman of 
Council. 


The Vice-Chairman of Council 


Mr. H. G. Gregory, Manager (Northern Factories) 
of the Fairey Aviation Company, Limited, Stockport, 
has been elected Vice-Chairman of Council, 1954/55. 
Mr. Gregory is a past President of the Manchester 
Section of the Institution, and a past member of the 
Membership, Standards, and Hazleton Memorial 
Library Committees. 





COUNCIL ELECTIONS 1954/55 


As a result of the Ballot the following Members have been elected to serve for the year 1954/55: 


Members : 
A. J. Aiers A. G. Clark 
H. W. Bowen, O.B.E. Wm. Core 
R. S. Brown B. H. Dyson 
R. M. Buckle E. P. Edwards 


Associate Members : 


R. S. Clark B. E. Stokes 


F. J. Everest Prof. T. U. Matthew 
R. S. Hind A. L. Stuchbery 
B. G. L. Jackman C. Timms 


R. Kirchner R. H. S. Turner 


The next Council Meeting will be held at 10, Chesterfield Street, London, W.1, on Thursday, 22nd July, 


1954, at 11 a.m. 


Honours 


The Institution records with pleasure the following 
awards made to members in Her Majesty the Queen’s 
Birthday Honours List : 

O.B.E. Mr. E. W. Field, Member, Managing 

Director of H. W. Ward and Co. Ltd., 
Birmingham. 
Mr. F. Grimshaw, Member, General Works 
Engineer of Leyland Motors, Ltd., Preston. 
Mr. Grimshaw is a corresponding member of 
the Institution’s Papers Committee. 

M.B.E. Mr. F. T. West, Member, Principal of 


Southampton Technical College. Mr. West 
is Chairman-elect of the Southern Region. 


Halifax Graduate Section 
Weekend School 


It is announced by the Halifax Section that their 
third Weekend School will be held in the Cranleigh 
Hotel, near Ilkley, on 18th and 19th September, 1954. 

This will be the first time that the school will be 
organised on a regional basis incorporating the 


Sheffield, Yorkshire and Halifax Graduate Sections. 


New Section on Tees-side 


The newly-formed Tees-side Section held its first 
meeting as a Section on 24th May, 1954, when the 
Chairman and Committee were elected, as follows : 

Chairman: Mr. R. H. Archer. 

Hon. Secretary: Mr. T. A. Horsley. 

Committee: Messrs. J. H. Cooper; D. Crawcour 
(additional representative on Regional Committee); 
T. B. Hall (Vice-Chairman); R. Horn; R. G. Monk- 
house; A. Smith; R. H. M. Trew; T. D. Walshaw 
(additional representative on Regional Committee); 
and L. G. Wise. 

Following the elections, considerable discussion took 
place concerning the Section’s future activities. It 
was proposed that the inaugural meeting should be 
held in September, 1954, and that the President of 
the Institution, Sir Walter Puckey, be invited to give 
the main address. The Principal Officers would also 
be invited to attend this meeting, which would be 
treated as a Regional function. 

At present there are approximately fifty members 
in the Tees-side area, and under the direction of the 
enthusiastic Committee, there is no doubt that the 
Section will make marked progress. 
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Institution Staff 


Mr. C. Barker, the Institution’s printer, who is 
well-known to many members, has recently completed 
20 years’ service on the staff. He came to the 
Institution in May, 1934, at the age of 14, and 
commenced his service under the late General 
Secretary, Mr. Richard Hazleton. At that time 
the permanent staff numbered five, and the Institu- 
tion membership was approximately 1,500. 

During the Second World War Mr. Barker served 
in the Royal Navy from 1940/45, and returned to 
the Institution immediately he was demobilised. 

Another member of the staff, Mrs. M. Ingram, 
who was married recently, last month left the 
Institution after nearly ten years’ service. She was 
engaged in 1945 as telephonist/receptionist, and for 
the last five years was Head of the Institution’s 
Registry and Filing Department. 





Mr. C. Barker Mrs. M. Ingram 


The President, Sir Walter Puckey, and Mr. Harold 
Burke, Chairman of Council, have conveyed their 
personal congratulations to Mrs. Ingram and Mr. 
Barker on their long service. 


news of members 





Mr. Austin Albu, M.P., Member, has been 
appointed a member of the governing body of the 
Imperial College. 


Sir George E. Bailey, C.B.E., M.C., Member, 
a Past President of the Institution, has been elected 
President of the British Electrical and Allied Manu- 
facturers’ Association. Sir George Bailey, who has 
been Chairman of Associated Electrical Industries, 
Limited, since 1951, is Chairman of Metropolitan- 
Vickers Electrical Co. and A.E.I. subsidiary, and also 
associated with a number of other Companies con- 
trolled or associated with A.E.I. In the course of his 
distinguished career he has occupied a number of 
important public offices. He is past President of the 
Manchester District Engineering Employers’ Associa- 
tion and the Engineering and Allied Employers’ 
National Federation. During the second World War 
he was Chairman of the Local Reconstruction Panel 
(Manchester Area), Emergency Services Organisation, 
and a member of the industrial panels of the Ministries 
of Labour and National Service and Production. He 
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also served in 1941 on the Committee on Skilled Men 
in the Services, presided over by Sir William 
Beveridge. 


Mr. William Bentley, M.B.E., Member, a joint 
managing director of Bentley Engineering Co. Ltd., 
Leicester, has been appointed Chairman and Man- 
aging Director of Mellor Bromley and Co. Ltd. He 
retains his position on the board and the chairman- 
ship of Pegson Limited of Coalville and other 
members of the Bentley group. 


Mr. H. W. Bowen, O.B.E., Member, has been 
appointed Technical Director to H. J. Baldwin and 
Co. Ltd. and consulting engineer to the Baldwin 
group of companies. Mr. Bowen, who is a member 
of Council and a Past President of the London 
Section, was formerly Managing Director of the 
Britannic Electric Cable and Construction Co. Ltd., 
which appointment he took up after being associated 
with E.M.I. for 13 years. Mr. Bowen is also a 
Director of Air Trainers Limited, Clark Matthew 
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Limited, and Chairman of High Pressure Components 
Limited. 


Mr. W. Fenton, Member, has now returned to 
England after four years service in Sao Paulo Brasil, 
as Technical Director to Industria Yorkshire do 
Brasil, S.A. 


Mr. H. Ashford, Associate Member, has now 
resigned his commission in the Royal Air Force to 
take an appointment as a Senior Professional Officer, 
in the Central Mechanical Equipment Department of 
Southern Rhodesia. 


Mr. J. H. Ayre, Associate Member, has now 
taken up an appointment as Lecturer in charge of 
Engineering at Forest of Dean Mining and Technical 
College. 


Mr. G. C. Bateman, Associate Member, has been 
appointed Direct Factory representative for 
Lidkopings Mekaniska Verkstads Aktiebolag, Lid- 
koping, Sweden, and Ulvsunda Verkstader Aktiebolag, 
Ulvsunda, Stockholm, in the United Kingdom and 
other countries. Mr. Bateman, who is a grinding 
machine specialist, is at present in the U.S.A. on 
behalf of Messrs. Lidkopings and Ulvsunda and when 
operating in the United Kingdom will be located at 
Wickman Limited, Factored Machine Tool Division, 
Coventry. 


Mr. S. R. J. Goddard, Associate Member, has 
now relinquished his position with Plessey Company, 
Ilford, as Production Development Engineer, and is 
now Production Engineer for the Rheostatic 
Company Limited. 


Mr. Arthur Hollen, Associate Member, formerly 
Northern Technical representative, has been appointed 
a Director of the Lapointe Machine Tool Co. Ltd. 


Mr. W. A. Leeson, Associate Member, has 
recently left this country to visit the Gleason Works 
in America. 


Mr. G. Pool, Associate Member. has left the 
United Kingdom to take up 
an appointment as General 
Manager of a new subsidiary 
of C. A. Parsons & Co. Ltd., 
in South Australia. He will 
make his home at Wyalla. 
near Adelaide. Mr. Pool 
served his apprenticeship 
with C. A. Parsons & Co. 
Ltd. and subsequently be- 
came Technical Assistant 
to the Works Manager and 
latterly erecting shops 
superintendent. Mr. Pool 
was a founder member of 





Mr. G. Pool 


the North Eastern Graduate Section of the Institution, 
of which he was Chairman 1948 - 49. 


Mr. S. N. Popkin, Associate Member, has been 
appointed Assistant Manager (Planning), at the Royal 
Ordnance Factory, Leeds. 


Mr. A. G. Pate, Associate Member, has recently 
been appointed to the Board of Directors of Wood- 
ward & Styles Limited. 


Mr. R. H. Unwin, Associate Member, until 
recently a director of Ambrose Shardlow & Company 
Limited, of Sheffield, has been appointed Export 
Manager of The Newall Group Sales Ltd. With 
the exception of a short period spent with A. V. Roe, 
Manchester, Mr. Unwin has been on the staff of 
Ambrose Shardlow & Company since 1923 when he 
joined the organisation as a jig and tool draughtsman. 
After holding a number of executive positions in the 
Company he was appointed Works Director in 1947 
and a director in 1948. 


Mr. T. B. Worth, Member, Principal Senior 
Lecturer in Production Engineering and Assistant 
Head of the Department of Mechanical and Pro- 
duction Engineering of the Birmingham College of 
Technology, is carrying out a Technical Assistance 
Project in America, on the nomination of the 
Ministry of Education. 

The purpose of the project, which will occupy 
about six months, is to observe and gain experience of 
American methods of training in industrial engineer- 
ing and management both in Universities and 
industrial plants. 

The project is under the auspices of the Foreign 
Operations Administration Mission at the American 
Embassy. 


Mr. H. Gurvick, Graduate, has now taken up an 
appointment as Technical Assistant to the Works 
Manager of Messrs. G. D. Peters & Company 
Limited. 


Mr. R. D. Guthrie, Graduate, has now taken 
over the position of Works Manager (Engineering), at 
Jury Holloware Limited. 


Mr. T. Keenan, Graduate, has now taken up a 
position in Canada with Lucas-Rotax Limited, as 
Production Planning Engineer. 


Mr. L. J. Saunders, Graduate, has been 
appointed Replacement Bearing Officer with his 
present firm, The Glacier Metal Co. Ltd. Mr. 
Saunders is Hon. Secretary of the London Graduate 
Section, and a member of the Hazleton Memorial 
Library Committee. 
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Hazleton Memorial Library 





Members 


REVIEWS & 
ABSTRACTS 





are asked to note that the Library will normally be open between 10 a.m. and 5.30 p.m. from 


Monday to Friday each week. It would be helpful if, in addition to the title, the author’s name and the 


classification 
Members 


Librarian is always willing to assist with enquiries. 


number could be quoted when ordering books. 
are reminded that the Library service is available to all members of the Institution and the 


REVIEWS 
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*“ Strength of Materials”® by G. H. Ryder. London, 
Cleaver-Hume Press Ltd., 1953. 278 pages. Dia- 
grams. £1. 1. 0. 

There has long been a need for a clear and concisely 
written book such as this, as from past experience it 
has been found that most text books suffer from the 
disadvantage of being difficult to read. This book is 
completely new and offers a modern treatment with 
clarity of expression in this subject and should be of 
particular value to students, as the manner of presen- 
tation is similar to that in our technical schools and 
colleges. For this reason alone, it may prove particu- 
larly helpful in so far as the student may not have to 
adjust his mind to a different presentation, and will be 
able readily to follow the manner of reasoning. 

The book is based on the syllabus of the University 
of London and the contents range through the various 
forms of stress, shearing force and bending moment, 
torsion, beams, curved bars and rigid frames, springs, 
cylinders and spheres, rotating discs, vibrations and 
critical speeds, etc. The only prior knowledge assumed 
is of applied mechanics and elementary calculus. There 
are additional chapters on riveted joints, reinforced 
concrete and continuous beams, and these are carried 
to a stage which is normally associated with Theory 
of Structures. Each chapter is complete in itself and 
starts with assumptions and theory which is built up 
concisely and logically and, differing from the usual 
text book, the author does not let the theory comprise 
the main part of any chapter but carries on to give a 
wide variety of problems, both numerical and graphi- 
cal which are of a modern standard. At the end of 
each chapter there is a list of examples and works of 
reference for the use of readers wishing to extend their 
knowledge of a particular branch of the work. 

It was a pleasure to see that the section on material 
testing has been kept to a minimum, sufficient to en- 
lighten the engineer on the value and significance of 
mechanical properties. 

The symbols used suffer some change from those 
usually accepted and it is up to the student to decide 
whether or not this has any advantage over the old 
system. 

In short, a good book in every way, and one which 
should prove an asset to all students preparing for 
the Higher National Certificate, Professional Institution 
examinations, as well as those following a degree 


course. F.W.H. 


“Industrial Leadership and Joint Consultation: A 
Study of Human Relations in three Mersevside 
firms ” by W. H. Scott. Liverpool, University Press, 
1952. 210 pages. 12/6d 
Many books have appeared recently regarding joint 

concultation, but here for the first time we have a book 

which examines the result of joint consultation and 
presents it in a straightforward easy-to-read manner. 


This book is the result of a study of three separate 
organisations and the findings show that it is not 
possible to study joint consultation by itself, but the 
whole operation of personal relations is interwoven with 
existing loyalties and suspicions. 

The book shows that the type of joint consultative 
organisations practised in one organisation are not 
necessarily of use in another factory, unless modified. 

This book is well worth reading, especially by those 
who are concerned with industrial relationship inside 
factories. 


*“* Women’s Attitudes to Repetitive Work ” by D. Cox, 
assisted by K. M. D. Sharp and D. H. Irvine. 
London, National Institute of Industrial Psychology, 
1953. 60 pages. 2/6d. 

This report is based on a study which was undertaken 
to find which aspects of the organisation of repetitive 
work seem to afford the female worker satisfaction or 
to cause dissatisfaction; 160 women engaged on 35 
repetitive operations were selected at random in six 
factories. They were employed on a variety of jobs 
such as magneto armature winding, carton stitching, 
food packing and clerical work. Most of the women 
were paid time-rate only, but some participated in 
bonus or profit-sharing schemes 

Following a detailed examination of the operations 
concerned, a number of job char acteristics was listed 
such as time to learn the job, work-flow, pacing, posture, 
and variety of product. The selected operatives were 
then interviewed individually with the object of finding 
out how far the factors connected with their job made 
for satisfaction or dissatisfaction. The interviews, which 
lasted between 30-75 minutes each, were controlled 
to the extent of guiding the workers’ attention to the 
relevant factors, and the remarks made by the operatives 
were recorded. 

As would be expected, contrasting opinions were 
expressed on many of the features of their work; for 
example, some liked being paced, others disliked it. 
A fair degree of consistency, however, was found in the 
comments on certain aspects of their work, indicating 
general preference for diversity in the job, good work- 
flow and methods, team work, variety of product and 
the opportunity to sit or stand at will at the job. 

The need for emotional security was evident from 
some of the comments made; and the satisfaction in 
“seeing the results of one’s efforts” and the dislike 
of having one’s creative efforts frustrated is illustrated 
by the many criticisms of poor work-flow methods and 
so on, made as much by the time-rate workers as by 
others. 

The report describes the job study and interview 
procedures, and the method of analysing the data 
obtained; conclusions are drawn concerning the scope 
for further investigation. The presentation and clarity 
of expression are good, and an adequate list of refer- 
ences is given. Detailed Appendices are also included 
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covering the forms used in the job studies and inter- 
views; job descriptions; and a summary of comments 
made. 

The main aspects of repetitive work which it is felt 
might warrant further investigation are considered 
under three headings — freedom, security and 
creativeness. 

It is suggested that repetitive work is often organised 
so that the element of constraint, e.g. in method and 
pace of working, is greater than it need be, and that 
greater freedom of action would be beneficial. 

The report in itself is of little value to anyone 
seeking the answer to a particular problem. “ The 
study was intended to clarify the questions which should 
be asked about repetitive work rather than to provide 
answers to them.” In this it has succeeded and lines 
along which further investigation should be made are 
suggested. G.A.H. 


** Dimensioning of Engineering Drawings” by W. 
Abbott. London, Blackie, 1953. 186 pages. Diagrams. 
10/6d. 

To describe briefly the contents of this book one 
cannot do better than to quote the first paragraph of 
the preface: “ This book deals with the fundamental 
principles which apply to the dimensioning of drawings 
for engineering components in their finished state, in the 
manufacture of which interchangeability is a paramount 
requirement. It is concerned with the distribution of 
tolerances previously decided upon, NOT with the 
determination of these tolerances.” 

Chapters are devoted to all of the facets of the 
problem, including size and form, surface texture, also 
the theory of probability and its impact on dimensioning. 

During the past few years a great deal of work has 
been undertaken on the subject of dimensioning. The 
best-known forerunner to the book under review is 
“Dimensional Analysis of Engineering Designs, 
H.M.S.O., 1948”, and this, together with B.S.308: 1953, 
Engineering Drawing Practice, comprise what may be 
called the official literature on the subject. This book 
is complementary to these two publications, inasmuch 
as Dr. Abbott has explained the principles involved and 
has also given the reader a commonsense basis upon 
which to build his dimensioning technique. The last 
chapter is worthy of special attention. It deals with 
the theory of probability and its impact on dimension- 
ing. The author clearly shows how the cost of produc- 
tion may be reduced by the application of this theory. 

This book falls between the categories of reference 
book and text book and requires careful study to 
extract all the information that is presented. 

Dr. Abbott has specialised in this subject and few 
people, if any, are better qualified or connected to offer 
a book of this type, which has such a general appeal 
that all connected with actual production could profit 
by a careful study of its pages. This book may well 
become the standard work on the subject, and if 
its use results in a reduction of drawing ambiguities 
then the author will be suitably repaid for his labour. 

S.R.S. 


* Electrical Contractor’s Annual 1954” 2nd edition. 
Compiled under the editorship of J. Rosslyn-Stuart. 
London, E. & F. N. Spon, Ltd. 358 pages. Illustra- 
tions. Diagrams. 18/- 

The majority of the contents of this book are of a 
somewhat specialised character, and are outside the 
normal scope of the production engineer. In this 
category may be placed the chapters on panel design, 
wiring of farm buildings and television servicing. Those 
relevant to engineering include two chapters on lighting, 
and one on the operation of lifts, as well as details on the 
suppression of radio interference and on earth leakage 
trips. Finally, a section on new equipment and 
accessories is divided between items having only a 
domestic application, and those of interest also to 


industry. M.J.S. 


** Geographical Features of the Automation of Indus- 
try” by David G. Osborn. Chicago, University of 
Chicago, Dept. of Geography, 1953. 106 pages. 

$3.00. 


Illustrations, map. 


For those who are interested in philosophical disser- 
tations and for those who are concerned with process 
engineering, this research Paper will be of considerable 
interest. But it is doubtful whether the engineer who 
is pursuing automation from the viewpoint of the 
machine shop will find much of interest. The author 
sets out to discover a link between automation and 
geography. In his own words, “One of the major 
problems in the field of the geography of manufactur- 
ing that needs to be studied is the impact of new 
techniques upon the occupance pattern of industry . 
There have been many process changes which have 
altered location patterns in industries and economic 
activities. Studies by geographers concentrating on the 
relationships between changes in process on the one 
hand, and the pattern of human occupance on the 
other, are scarce. This study is probably one of the 
first geographic studies with this in focus.” 

The author in this study deals with twelve com- 
panies which are interested in or have introduced 
automation. These are: Univac computer, plant main- 
tenance, lubrication, Riverlake Belt Conveyor, 
chocolate refining, bottling line, continuous-flow napalm, 
centralised traffic control, electricity generation, grain 
sorghum plant, lard rendering, railroad classification 
yard, printed circuit fabrication. In these he notes 
the percentage change in employee requirements per 
unit of output and the percentage by which space 
requirements were changed in these processes due to 
automation, and also the percentage change in pro- 
ductivity in the cases studied. 

From the foregoing he makes several interesting 
deductions in regard to the occupation by industry of 
land, buildings and parking space for employees’ cars 
and so forth. 

He shows that in the grain sorghum plant automa- 
tion made it possible to locate the works at Corpus 
Christi, Texas, far away from any town and in a 
position on the sea front where the dangerous fumes 
and explosive dust are automatically swept out by sea 
breezes. The plant location also serves an area with 
cattle food, which is a by-product of the process. This 
is typical of the comment on automation which will 
be found in this Paper. Again to quote: “Automation 
brings human occupance a step closer to an ideal of 
possible decentralisation. Automatic factories free of 
metropolitan labor forces, located flexibly in inter- 
changeable energy grids, and served by automatic 
transportation, could be established in a wilderness or 
a desert”. The automatic transportation referred to 
is taken from the example of the Riverlake Belt Con- 
veyor which transports coal from East Liverpool on the 
Ohio River to Lorain on Lake Erie and returns ore 
from Lorain to East Liverpool, Youngstown and 
Cleveland. 

As to whether the deductions made in the Paper 
have any real validity one could feel some honest 
doubts but, as indicated, it makes an excellent philo- 
sophic discussion and the Paper is full of references 
which will be most useful to those who are studying 
process engineering. It would seem that there are far 
too many variables to establish any real pattern of 
“occupance”’ arising out of the growing process of 
automation. F.G.W. 


**Manual on Cutting of Metals with Single-point 
Tools.” 2nd Edition. New York, American Society 
of Mechanical Engineers, 1952. 546 pages. Illustra- 
tions. Diagrams. £3. 15. 0. 


Many production engineers will know this valuable 
work in its first edition (1939) as the most compre- 
hensive collection of data available on metal cutting. 
The new edition is intended to make available in 
practical form the essential matter of the earlier edition, 
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together with many new developments introduced in the 
last thirteen years. In his research work on this subject, 
Dr. G. Schlesinger distinguished no less than sixteen 
variables, an indication of the intractable nature of 
metal cutting as an applied science. Ever since F. W. 
Taylor signposted the way in his Presidential address : 
“On the Art of Cutting Metals”, before the A.S.M.E. 
in 1906, research workers have been probing these 
variables in a steady stream of Papers, the majority of 
which remain unknown to the shop man. The task of 
the Committee and Editor responsible for this work 
has been one of sifting and arranging this research to 
present the practical worker with the most significant 
findings in a form which he can comprehend, and to 
which reference on individual points is rapid and 
adequate. 

The summary contained in the preface to the 
second edition indicates the scope of the work: 


Types, uses and preparation of single point tools— 
American Standard nomenclature, standard types and 
sizes of tools, tips, inserts, and holders; tool materials, 
grinding, evaluating tool performance. 


Mechanical characteristics and structures of work 
material—influence of metallurgical structure on 
machineability, chip formation and control, factors in 
influencing surface finish. 


Definitions, functions and classification of cutting 
fluids—influence on cutting speeds, best rates of depth 
to feed, practical cutting fluid recommendations. 


Cutting forces; gross and net power at the cutter 
tools, speeds and feeds for machining a variety of 
metals, including high nickel alloys, stainless steels, 
copper alloys, cast iron, and plastics. 


Net unit power for machining a great number of 
metals using a single size of cut—formulae for comput- 
ing power required for other cuts, correction factors 
for various tool angles, computation of motor capacity 
requirements. 


Economics of metal cutting—Costs of cutting, idle 
and loading time, tool changing and grinding; cost 
per piece formula, calculation of minimum cost per piece 
and of tool life for maximum production rate. 


Tabular data on cutting speeds and horsepower for 
various feeds and depths of cut when turning steel and 
cast iron—nine chapters with 322 tables. (Reproduced 
from the First Edition, for ready reference). 

The painstaking thoroughness of preparation, ex- 
cellent typography, clear illustrations, graphs and nomo- 
grams, and very adequate index reveal the conscien- 
tiousness and indefatigable labours of those responsible 
for its compilation. The bibliography at the end of 
most chapters gives reference to many original sources, 
principally American. 


Parts II and III, influence of metallurgical structure 
and cutting fluids, will repay careful study, as other 
literature on these subjects is, by comparison, scanty. 
While useful data on machining aluminium alloys 
appear in other parts of the text, their omission from 
the variety of metals treated more fully in the latter 
portion of Part IV is hard to understand. The in- 
fluence of chip proportions (depth to feed ratio) on 
cutting efficiency is somewhat buried in a discussion 
primarily concerned with cutting fluids, (page 167) and 
no attention is drawn to this point when discussing 
the economics of cutting in Part VI. 

This is a work of major importance which should 
find its way into every Jig and Tool, Planning and 
Machine Shop Foreman’s Office. A.J.L. 


OTHER ADDITIONS 


621.99 SCREW MANUFACTURE 
Reed Rolled Thread Die Co., Worcester, Mass. “ Engin- 
eering Data on Thread and Form Rolling.’’ 
Worcester, the Company, 1952. 41 pages. Diagrams. $1.00 


648 LAUNDRY WORK 
Hyam, Florian J. “Increasing Laundry Output: 
Economy as applied to the Laundry Industry.” 
London, Trader Pub. Co., Ltd., for Power Laundry, 1947. 
152 pages. Illustrated. Diagrams. 


657 ACCOUNTANCY 
Institute of Cost and Works Accountants, London. “ Ac- 
countancy of Changing Price Levels.’’ London, the 
Institute, 1952. 24 pages. 2/6. 


658 INDUSTRIAL ORGANISATION; MANAGEMENT 
Brown, Wilfred. “ Some Problems of a Factory: an 
Analysis of Industrial Institutions.’’ London, 
Institute of Personnel Management, 1953. 19 pages. 3/- 

I.P.M. Occasional Papers No. 2). 

Dovey, H. O. “ Handbook of Organisation and Meth- 
ods Techniques.”? 2nd ed. Brussels, International 
Institute of Administrative Sciences, 1953. 61 pages. 4/4. 

Lasser, J. K. “ How to Run a Small Business.”? Vew 
York, McGraw-Hill, 1950. 350 pages. 

Livingstone, Robert Teviot. “ Engineering of Organ- 
isation and Management.”’? New York, McGraw-Hill, 
1949. 247 pages. 

Raymond, John. “ Problems of Delegation of Author- 
ity.’ Birmingham, Industrial Administration Group (and 
Institute of Industrial Supervisors), 1954. 


621.92 GRINDING; POLISHING 

Lewis, Kenneth B. “ The Grinding Wheel: a Text- 
book of Modern Grinding Practice.” Under the 
auspices of the Grinding Wheel Institute, 
Greendale, Mass. Greendale, Grinding Wheel 
Institute, 1951. 409 pages. Illustrated. Dia- 
grams. 2&1. 8. 0. 

Shaw, Thomas R. “ Grinding Machines and Their 
Use.” London, Pitman, 1921. 114 pages. 
Illustrated. Diagrams. (Pitman’s Technical 
Primers.) 


621.93 METAL SAWING AND CUTTING 
Grinding Wheel Institute, Cleveland, Ohio. ** Cutting- 
off Wheels.” Cleveland, the Institute, 1953. 
19 pages. Illustrated. Diagrams. 
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Index Automatic Machine Co. Ltd., Birmingham. 
“Index O.N. High Speed Automatic Screw 
Machine: Operator’s Handbook.” Birmingham, 
the Company [n.d.] 97 pages. Illustrated. Dia- 
grams. 

Index Automatic Machine Co. Ltd., Birmingham. 


** Operator’s Handbook for Index 24, 36, 52 


Single Spindle Automatic Screw Machines.” 
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621.96 STAMPING, PUNCHING, ETC. 
Tucker, William C. “ Punching, Shearing, Bending: 
a Handbook of Descriptive and Engineering 
Information.” Buffalo, N.Y., Buffalo Forge Co., 
1951. 80 pages. Illustrated. $3.00. 
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Reynolds Metals Company, Louisville, Ky. ‘* Design- 


ing with Aluminium Extrusions.” Louisville, 
the Company, 1952. 137 pages. Illustrated. 
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628.9 ILLUMINATION 

Hughes, G. Bernard. ‘“* Modern Industrial Lighting.” 
London, Hutchinson’s Scientific © Technical 
Publications, 1948. 128 pages. Illustrated. 
Diagrams. 
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for precision and production grinding 


of regular or irregular thread forms and 


profiles, helical or annular 


With three times the production 
rate of any similar 
machine, the NL Thread Grinder 
produces components 


within .000025” pitch accuracy. 


NL THREAD GRINDER 


all enquiries to 


NEWALL GROUP SALES LTD PETERBOROUGH TEL. PETERBOROUGH 3227-8-9 


Sole Agents in Scotland: DRUMMOND ASQUITH LTD. 175 WEST GEORGE STREET, GLASGOW, C.2. 
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A STAG MAJOR SUPERWELD 
TOOL IS A WORKING TOOL 


A Stag Major Superweld butt-welded tool is meant to do a 

job of work and do it well. It isn’t meant to look pretty 

in a showcase or a sample bag. So we concentrate on: 
Efficiency in service 

Quick delivery from big stocks 

Rigorous inspection of every tool, using the most modern 

methods. 














HIGH GRADE STEEL SHANK 
TOUGH AND STRONG | 


| HARDENED THROUGHOUT 
BY EXPERTS 4 ‘ , 
HIGH CUTTING EFFICIENCY yack ; “ 


PERMANENT LEGIBLE MARKING 
EASY REFERENCE 





SOLID STAG MAJOR END BASE OF SHANK SURFACE 
LONG LIFE GROUND. SITS FLAT } 





ELECTRICALLY FUSE WELDED ' 
EXCEPTIONAL STRENGTH 





Our new and up-to-date factory has been built to turn out 
the best butt-welded cutting tools in the world. 
ALL DELIVERIES OF TOOLS FREE OF CHARGE 





Write for booklet and chart to 


EDGAR ALLEN € CO. LIMITED | 
Imperial Steel Works, Sheffield 9. 
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for a copy of this booklet—-please write to 


Magnesium Elektron Limited 


MANCHESTER LONDON 
Lumm’s Lane, Clifton Junction, near Manchester 21, St. James’s Square, London, S.W.1 
Telephone: Swinton 2511 Telephone: Whitehall 1040 


When replying to advertisements please mention the Journal 
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STEM HANDLE 











} 1° dia. Free Cutting Mild 
rr P Steel Bar, En.1. 


wnt. 

Fitted with 13° Hand Operated => = © High Speed Steel Cutting 

Automatic Chuck and -f__ > ' Tools 

Swing Forward Covered O. 

Bar Feed A 
Floor to Floor Time: 70 seconds 
Tool Position Spindle alae © Feed APS AN 

DESCRIPTION OF OPERATION Speed Speed Cuts * | 


Hex.Turret | Cross-slide R.P.M. Ft. per Min.| per inch 











- 2041 535 120 LAT 4 = 

_ 2041 200 Hand 

Rear | 605/95 | 160/25 | Hand 
_ 605 60 |16T.P.I. } 


Front 605 60 Hand 





Feed to Stop and close chuck - 
Multiple Roller Turn Two dias. A and a dia. - 
Roller End and Chamfer - - 








Support and Form 
Screw 3” Whit. - . ‘ 
Support and Radius Part-off - 





QOurAWN 
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Capacity: I} in. dia. hole through spindle. 11} in. dia. swing over bed. 
Spindle: Mounted in ball and roller bearings. 
Powerful friction clutches running in oil transmit power through ground gears. 


OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING 
OVER BED AND §&} in. DIA. HOLE THROUGH SPINDLE. 





Full details on request 


H.W.WARD & CO.LTD 


SELLY OAK ,=} BIRMINGHAM 29 


¢ 


TELEPHONE (\4=¥ SELLY OAK 1131 
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FOR SPUR, SPIRAL & DOUBLE HELICAL GEARS 














Photograph by Cowtesy of 
JOSEPH RHODES & SONS LTD, WAKEFIELD. YORKS. 










THE ‘SUNDERLAND’ SYSTEM PROVIDES : 
| @ EXTREME SIMPLICITY AND MATHEMATICAL ACCURACY. ; 

@ RAPID OUTPUT AND EXCELLENT QUALITY. 

@ FEW CUTTERS AND GREAT RANGE AND CAPACITY. 

@ ONE CUTTER CUTS ANY NUMBER OF TEETH OF A PITCH. 

@ LOW INITIAL OUTLAY ON CUTTERS. 

@ LOW COST OF MAINTENANCE. 
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Throughout their history of RADIAL DRILLING 
MACHINE development, the ASQUITH organisation 
have progressively made things easier for the operator, 
enabling him to increase his daily output, without waste 
of energy and time on frequent repetition of unnecessary 
movements. The latest O.D. RADIALS are worthy of 
the closest investigation . . . we suggest you have a copy 
of our brochure. 





Sales & Service for... DRUMMON D-ASQUITH . . . the British Isles 


DRUMMOND - ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW _ STREET, BIRMINGHAM 
Phone: Midland 343! (5 lines) Also at LONDON & GLASGOW 
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This close up of the MAXICUT 
No. 2A Gear Shaper shows gear 
blanks being ‘clocked’ with ease 
by turning the work-spindle 
from the side of the machine. 





Change gears are conveniently 
located at the side of the 
machine—another MAXICUT 


time-saving feature. 


FULL PARTICULARS ON REQUEST 





PRODUCTION GEAR SHAPERS 
DRUMMOND BROS., LTD., GUILDFORD 


. . . for the British Isles 





Sales & Service .. . DRUMMOND-ASQUITH 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone: Midland 343! (5 Lines) Also at LONDON & GLASGOW 
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MANUFACTURERS OF 


PACKING RINGS 
TURN TO 


THE CRANE PACKING LTD., SLOUGH, have found the 
HI-TON bench and pedestal presses invaluable for the aod 
manufacture and assembly of their ‘‘Superseal’’ Packing 


Rings. Each press is self-contained and provides the 
desired pressure by sensitive hand or foot control. HYDRAULIC PRESSES 


SEND US DETAILS OF YOUR PRESSING [AND ASSEMBLY 
REQUIREMENTS 


FOR IMPROVED PRODUCTION | 


MODELS AVAILABLE FROM | to 250 TONS 


Sales & Service for... DRUMMON D-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
*Phone : Midland 343! (5 Lines) Also at LONDON & GLASGOW 
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HERBERT ap 





THE HERBERT CARBITRACER 


A NEW LATHE FOR’ HIGH-PRODUCTION 
COPY-TURNING UP TO. 6!! ~ 48"! 


A ROBUST machine which will use Ardoloy or other carbide tools to full 
advantage; it has ample power over a wide range of speeds. 
Chip disposal, of primary importance, has been carefully studied. The remov- 


able chip bin without any obstruction underneath the tool enables work, tool and 
slides to be kept quite free from chips. 


The hydraulic mechanism is robust and sensitive under a wide range of oper- 
ating conditions. | Tracer pressure is low so that soft models can be used for 


long runs of work. 


The machine can be seen in operation at our Works. 


Full information on request from :— 


HEAD WORKS. ‘PHONE: 88781 


ALFRED HERBERT LID » COVENTRY 


When replying to advertisements please mention the Journal 
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Waren WE DESIGNED OUR TANDEM ROD MACHINE, we made a list of all 
the theoretical requirements of such a machine and we proceeded to satisfy 
each one as far as we could 











We provided big drawing drums with replaceable wearing surfaces, we submerged 








them and the dies in the drawing liquor. We simplified pulling-in, we provided 
high drawing speeds and we provided really perfect spooling - no sticky wire, 





precise control of tension. We satisfied a lot of engineering requirements too, 





which the ordinary user takes for granted because they give no trouble 
WE DID OUR VERY BEST TO MAKE IT AS WELL AS IT CAN BE MADE. 
And the price? Not very much higher than the other machines of this type you 











can buy - and the others all measure up very badly against our list. 
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DISTRIBUTOR SERVICE 


Narion-wine distribution of Hoove1 
F.H.P. Motors exists through the 
following distributors. Any of them 


will welcome the opportunity of 





discussing your requirements. 


AUTHORIZED DISTRIBUTORS: 
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ANDOVER HULL MANCHESTER 
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SPUR DISC ___ ACLS. L048 
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In gear production acceptable standards of accuracy 





can be maintained only where the cutter retains maximum 
precision throughout its life. 


CHAIN 
SPROCKET 











Because they are the result of many years’ con- 





tinual development by an Organisation specialising in 





the design of gear generating machines and tools, you 








can rely on Sykes Precision Cutters for accuracy and 





service. Each blank is separately forged from 18°, 
Tungsten steel of special analysis, with heat 
treatment under close control, and the carefully 
proportioned cross-section gives maximum support 
to the cutting edge, ensuring accuracy and economy 


throughout a long productive life. A compre- 





HELICAL 


hensive range of types covers all requirements. 
DISC TYPE 
































‘ 
EXTENDED 
BOSS TYPE 












































, __ SPECIAL 


FORM 





on Hobs and Cutters 


W.E.SYKES LTD 


STAINES - MIDDLESEX »- ENGLAND 


Telephone: Staines 4281 (6 lines) Telegrams : ‘ Sykutter, Staines’ 
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These two PRECIMAX model FB2 fine boring 
machines are helping to assure the high quality 
and efficient performance associated with Humber 
HAWK cars. They are finishing all the bores in 
differential housings: a job calling for a fine 


— 


finish and close tolerances. 


PRECIMAX fine boring machines can be supplied 
with any number of spindles and completely 
tooled ready for production. Recommendations 
on your own work gladly sent on request. 


veR. 


JOHN LUND LTD. CROSSHILLS, KEIGHLEY, YORKS. 


When replying to advertisements please mention the Journal 
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Having a hand in Productivity 





The Finger 
on the Button 


And the eye on the job—the brain too. The machine 
under the control of a button, the man free to use all his 
skill. Working without worry, without distraction, a 
man can work faster, less tiringly. 

The machine is a lathe, set up for boring. Accurate 
work, careful work, but the push button can make it 
fast work. The hand on the button is symbolic. By 
freeing skill from unnecessary distractions, electric 
control speeds up production, raises productivity—and 
lowers costs and improves accuracy. Push button 
centrol is ONLY ONE OF THE AIDS TO HIGHER 
PRODUCTIVITY THAT ELECTRICITY CAN 
BRING YOU. 


The British Electrical Development Association 


2 Savoy Hill, London, W.C.2. 


IN EVERY INDUSTRY OR TRADE, electrical equipment is 
the key to modern production methods. There are 
probably more production-boosting and money- 
saving devices than you know of. Your Electricity 
Board can help you and give you sound advice. 

They can also make available to you, on free loan, 
several films on the uses of electricity in Industry— 
produced by the Electrical Development Association. 

E.D.A. are publishing a series of books on 
“Electricity and Productivity”. Four titles are 
available at the moment; they deal with Higher 
Production, Lighting, Materials Handling, and 
Resistance Heating. The books are 8/6 each (9/- post 
free), and the Electricity Boards (or E.D.A. 
themselves) can supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 
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for smooth 
controlled power 


The range of Fraser Mono-Radial and Deri-Sine Hydraulic Pumps 
covers every possible industrial application where smooth, 
controlled power is required. The Mono-Radial range includes 

: constant and infinitely variable outputs for pressures up to 6000 p.s.i. 
nme The Deri-Sine gives straight line flow characteristics for pressures 


up to 2000 p.s.i. and outputs up to 90 g.p.m. 








> Siu x Rk A S | | 


TRADE MARK | 


HYDRAULIC PUMP 


ALSO HYDRAULIC MOTORS 

GIVING A SMOOTH CONTROLLED 

DRIVE AVAILABLE IN 4 BASIC SIZES 

COVERING A RANGE OF OUTPUTS UP TO 4000 LBS. INS. TORQUE 


ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE VICTORIA 6736-9 
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Vital 
to contin- 
uous production 
in almost every phase 

of engineering, these five 
Unbrako standard screw 
products are always available 
trom Unbrako Distributors through- 
out the world in a wide range of sizes 
and threads. 
Made to the exacting quality specification of 


B RA the world’s largest specialist screw manufacturers 


UNBRAKO SOCKET SCREW co. LTD 
COVENTRY ENGLAND 
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SWISS 


Bile] x 


| MILLING MACHINES 






AUTOMATIC HYDROCOPYING 
| VERTICAL MILLING MACHINE—VS5 


(Single or Multi spindle 
machines available) for 
automatic milling of 
j big dies and forms 
| of all kinds. 
Table Size— 
2500 x 650 
mm. 












PLANO-MILLING MACHINE 
P1200 


Equipped with 3 Boring and Milling 
Heads. Table Size—1200 x 3000 mm. 





AUTOMATIC HYDROCOPYING 
MILLING MACHINE—KA100 Series 









(Single or Multi 
Spindle Head 
machines available) 
Forms for dies, pro- 
files for cams, etc. 


- P , . Table Sizes— 
Full technical information on the above machines 1500 x 400 mm. 
and details of the complete extensive range of the 2000 x 600 mm. 
' Swiss ‘RIGID’ machines will be sent on request. 2350 x 600 mm. 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Telephone: WESTERN 8077 (8 lines) Telegrams : ACCURATOOL HAMMER LONDON 





D 
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Types “M” and “L” Sliding, 


Surfacing and Screwcutting Gap-bed 









Lathes 82” to 18” centre heights, reflect 
in their design and performance the 
accumulated knowledge and -experience 


gained during over 80 years’ Machine Tool 





manufacture and development. 


Write for descriptive 
literature on the full range of 
BROADBENT LATHES 








J HENRY BROADBENT LIMITED 
SOWERBY BRIDGE, YORKS Telephone: Halifax 81331 
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SAVE 
ON 











OF TRICHLORETHYLENE 


EFCO fully automatic Trichlorethylene 
Degreasing Machines, fitted with distillation 
equipment cut trichlorethylene consumption 


by 80%. On an average, one gallon of 





trichlorethylene will clean one ton of metal, 
whilst consumption without distillation 
equipment is reduced by 50% compared 
with other Degreasers of comparable 

e outputs. These machines are totally 
enclosed to prevent leakage when loading 
or unloading, and there is no possibility 


of fumes escaping into the shop. 


SEND FOR LEAFLET NO. C/1/10/53 


TRICHLORETHYLENE DEGREASING PLANT 





MAKE A NOTE TO VISIT OUR 
STAND NO !2 at the PRODUCTION EXHIBITION 


OLYMPIA JULY 7-14th 


ELEGTRO-CGCHEMICAL ENGINEERING GO LTD 
NETHERBY 161 QUEENS ROAD WEYBRIDGE SURREY TELEPHONE WEYBRIDGE 389! 


P.3987 
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XXXVill 


Complete Telpher 
Installations 


Sand Storage 
Hoppers 
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Pallet 
Conveyors 


Portable Conveyors 


something 
worth 


knowing 


Paterson Hughes Mech- 
anical Handling Systems 
are used in almost every 


industry in the world. 


Slat Conveyors 


Sand Conditioning Plant 


PATERSON HUGHEC 


tNGINEFEFRING COMPANY TIMITED & 


MECHANICAL HANDLING 


Overhead Chain Conveyors 


LONDON * BEDFORD HOUSE, BEDFORD ST., STRAND, LONDON, W.C.2 ‘ Phone TEMPLE BAR 72746 
BIRMINGHAM * 3 HIGHFIELD ROAD, EDGBASTON, BIRMINGHAM 15 ‘ Phone EDGBASTON 2957-8 
GLASGOW - WYNDFORD WORKS, MARYHILL, GLASGOW - Phone MARYHILL 2172-4 


SOUTH AFRICA * PATERSON HUGHES ENGINEERING S.A. (Pty) Ltd., P.O. Box 811, JOHANNESBURG. S.A, 


ENGINEERS 











HORDERN, 
MASON & 
EDWARDS LTD 


have redesigned their range of 
OPEN FRONT PRESSES 
from 12 to 100 tons capacity. 


These Presses all have one-shot 


lubrication; the ball-pin 





locking arrangement has been 


designed to give positive 





clamping with the minimum 
effort; there is a ball-pin 
ratchet mechanism for 


adjusting the height of the 





top tool; loose bolster plates 


(with machined tee slots) 








give greater versatility for 


varying tool layouts. These 





and many other refinements 








of the 
NEW ‘LM’ RANGE 


are described and _ illustrated 


in a new catalogue— may we 





send you a copy? 


HORDERN. MASON & EDWARDS LTD. 


PYPE HAYES, BIRMINGHAM, 24, ENGLAND. Telephone: ASHfield 1104(7 lines) Telegrams: Aitchemmee B'ham 
LONDON OFFICE:- 4, VERNON PLACE, SOUTHAMPTON ROW. W.C.1 Telenhone:- HOLborn. 1324 
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PRESSURE DIE-CAST 


( IN MAZAK OF COURSE ) 





This is the base of a Recording Machine 


pressure die-cast in zinc alloy. 

We have all the technical knowledge to 
make such components a profitable die- 
casting proposition. This knowledge is 
at your disposal and consultation with 
us in the early stages will ensure your 
components being produced in the most 
cost-saving manner. 


WOLVERHAMPTON DIE-CASTING 


AFFILIATED WITH 


PRECISION CASTINGS CO. INC. (U.S.A.) 











WOLVERHAMPTON DIE-CASTING CO. LTD. - GRAISELEY HILL WORKS - WOLVERHAMPTON 
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BLANKING DIES 








EXTRUSION DIES 


FORGING DIES 





Spark machining has shown 
phenomenal savings in many 
tool room applications using 
semi-skilled labour. If your 
problem is complicated 
shapes and hard-to-machine 
materials it would interest 
you to see our demonstration 
equipment put to a test on 
your own particular machin- 
ing, diesinking or piercing 
operation. 








Sparcatron spark machining methods and 
apparatus are fully protected by British and 
foreign patents. 


TUFFLEY CRESCENT - GLOUCESTER Telephone: Gloucester 21164 (3 Lines) 


Sole licensees in the United Kingdom: \MPREGNATED DIAMOND PRODUCTS LIMITED - GLOUCESTER 
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Costing... 


%* expenditure controlled 
%* waste eliminated 
% current facts--not past history 


%* more detail in less time 


the very job lor 


Costing may be only one 
process in accounting but 


it is always necessary 
wherever labour ts em- 
ployed and materials con- seen 


sumed. Hollerith takes the 


whole of accountancy in Electrical PU NCHED CARD 


its stride—but costing ts 
an admirable starting point ACCOU NTING 
for an enquiry. It costs 

nothing to find out what 
Hollerith might save you. 














THE BRITISH TABULATING MACHINE CO. LTD 
Head Office: 17 Park Lane - London - W.1 Telephone: HYDe Park 8155 


Offices in principal cities in Great Britain and Oversea 








JPE/$312/146 
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COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION * MAG. UP TO 1,000X 


Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 
(estimation 3 secs.) and conforms to N.P.L. Specification 










MOY/SCMI/56. 
MAIN DIMENSIONS 
Height of Centres ..........0.50-20..: 43" (117.5 m/m.) 
Centre Distance (on Base) ......... 24” (610 m/m.) 
See GT PROD POUEE onc. ccc cicvesscsese 74” dia. (199 m/m ) 
Size of centres ...... A See core No. 2 Morse Taper 
PNY SOU WU Segess i keses sosce scocee S00 





PRECISION | 
GRINDING, LTD. | 


MILL GREEN RD., ; rs 
MITCHAM, SURREY rf mie ee 
’Phone : MITCHAM 3014 _ = 






A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 82-84 COLESHILL ST., B’HAM. ’Phone ASTON CROSS 3264 
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HO MME | PRECISION HEIGHT 
MICROMETER 


A precise Height Gauge reading directly to 
0.0001”. The gauging member is a steel 
cylinder having annular rings spaced |”’ apart, 
the micrometer head has |’’ movement read- 
ing in tenths. 


@ SAVES TIME 
@ ACCURATE 
@ EASY TO USE 
@ LONG LIFE 


Made in two sizes 
1” to 6” and I” to 12” 


Riser Blocks are avail- 

able and provide a 

means of setting any 
height up to 48’ 















103 LANCASTER ROAD: LADBROKE GROVE - LONDON: W.II Phone PARK 9451/2 
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A a 
A punch or profiled part shaped on ESSEX 
§ PUNCH SHAPERS is considerably 






















LONDON 


E.H. JONES 


(MACHINE TOOLS) |] TP 


cheaper and superior in finish to one 
made by any other method. 















GARANTOOLS HOUSE, PORTSLADE 
BRIGHTON - - - SUSSEX 


Telephone ; HOVE 47253 Telegrams : Garantools, Portslade 


BIRMINGHAM - EDINBURGH - MANCHESTER - BRISTOL 
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whatever you make makes f} | Cy 
: 


Just pass that aust problem over tous were not faraway give us a.ring _ 








and we extract the 








from in 


























OSSETT: 353-4 


GLASGOW : LONDON: BIRMINGHAM: MANCHESTER: 
CENTRAL EPSOM EDGBASTON DENTON 
5909 2201 1539 2934 
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production control... 


needs the rapid accumulation 
and co-ordination of detailed 
information about materials and 
processes. There is no better 

or faster means of compiling and 
presenting detailed information 
than that afforded by the 
Powers-Samas Punched Card System. 
Ask for more information from 


POWERS-SAMAS 








Mi Powers-Samas Accounting Machines (Sales) Ltd. Powers-Samas House, Holborn Bars, London, E.C.1 
When replying to advertisemer  menti =” 
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There's no escaping it- 


Wrought Iron is safer 


All threats to human safety are not as clearly evident as this one. 
Many daily dangers are unseen and unsuspected—such as 
the possibility of failure by couplings, cable chains and cage 
and lifting gear. Where equipment of this kind involves the 
lives of men and women, it is safer to specify Wrought Iron. 
Wrought Iron is very tough indeed. Its shock and strain 
resistance is outstanding. Its ability to withstand rust and 
corrosion is well known. And its inherent susceptibility to 
welding is intensified by slag inclusions. These qualities add 
up to an all-round, long-term superiority to mild steel for 
many purposes, in both safety and economy—especially 
where wet or outdoor conditions are concerned. At the 
Midland Iron Works we produce Wrought Iron in strips and 
bars, and in a variety of sections, for innumerable uses. We 
will gladly send you a free copy of our Section Book, and our 
technical representative is at your service for consultation on 


Wrought Iron application. 






This nick-and-bend test piece clearly 
shows the fibrous structure of Wrought 
Iron, which gives it its high durability, 
shock-resistance and ability to absorb 
varying stresses and withstand severe 
vibrations. Wrought Iron is also 
distinguished by its ductility and 
exceptionally good machining 
properties. 


The Midland Iron Co. Ltd 


MIDLAND I1RON WORKS +: ROTHERHAM 
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Dux 4 Tool Steel 
punchitg 8 holes 



































simultaneously 
s one. i 
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1 cage 
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Iron. 
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; Made from Dux 4, these tools, in use by The Workington 
lron & Steel Company, are punching holes in 26-32 tons 
per sq. in. mild steel soleplates. 
The average life of 3,000 plates per punch represents a 
substantial improvement on previous results from other 
steels. 
) The ESC range of tool steels covers all modern 





' requirements. 


ENGLISH STEEL CORPORATION LTD. 
Sheffield - - - Manchester 











Largest producers of Alloy Steels in the British Commonwealth 
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CEJ PLUG 
AND RING GAUGES 


are in steadily increasing demand throughout 
industry. Their precision and exemplary accuracy 
ensure cumplete satisfaction. 



















Spiral Flute Taps for blind 
hole tapping. Spiral Point taps 
for through holetapping. Ineach 
case only one tap is needed. 


CEJ circucar cnasers 


for producing outside and inside 
threads in all forms. 


CEJ INSIDE 
INDICATOR GAUGES 


For internal measurements from *155” (4m/m) to 
24” (600m/m). They are reliable, easily handled, 
sensitive instruments having a scale range of -'020” 
graduated in increments of ‘Q001”. Each instru- 
ment can operate through a large range of 
diameters. Available in short or long patterns and 
can be set by Master Rings or Gauge Blocks and 
Accessory Holders. 


A.D. & A.P.I. 
APPROVED 


ONE DUNSTABLE 422/3 


DHB 
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METROSIL 


means protection 






against surge 






voltages 























































hout ia ead 
a Seeman 
racy | } _jlooov 
} 
Weeeeecs ts ce). 2 88-6 eT See 
i ee 
40 “4 sec. intervals 40,4 Sec. intervals. 
| The non-linear volt-ampere characteristic of Metrosil 
resistors is exploited to provide a convenient means 
of safeguarding all types of electrical equipment against 
surge voltages. Based on silicon carbide, Metrosil is 
usually made in the form of discs, but rods can also 
f be produced if required. These standard products are 
' stable and convenient in size, standard discs ranging 
n) to 
iled. from 3” to 6” in diameter. Typical applications for 
020” Metrosil products include the protection of field coils, 
‘ge relay coils and solenoids, instrument relays, con- 
P oO si 
al densers, tap-changing switches and power transmission 
and lines. Other applications include spark quenching, 
protection of instruments under fault conditions, relay ee 
sensitivity improvement, etc. Please write for full Relation between current and voltage for 
susie Mia a typical ‘* Metrosil’’ disc, examples of 
which are illustrated at the top of this page. 
ELECTRICAL CO LID - TRAFFORD PARK - MANCHESTER, 17 
2/3 
DHB €R/203 





Member of the A.E.!. group of companies 
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FLOWSTACK 
PALLETS 


SERVANTS 
OF INDUSTRY 


Palletisation—a word of 




















one meaning and innumer- 
able applications—the 
answer to a great many 
problems concerned with the 
handling of materials. Ten basic 
pallet types are illustrated here, 
and each can be modified to meet 
individual requirements of size and 
capacity. Materials suitable for 
palletisation fall into eight main 
groups and may be large or small, 
loose or bagged, or hot from produc- 
tion processes. Thereis a FLOWSTACK 
Pallet designed to meet every con- 
dition. The FLOWSTACK PALLET 
MANUAL describes the entire 
range of pallets in full detail, and 
includes a unique Pallet Selection 
chart. Material Handling 
Engineers and Company 
Executives are invited to 
write for a copy on their 
business letter heading. 


BORDESLEY WORKS, BIRMINGHAM, 12 Tel: VIC 237! 


FISHER & RU) >) Re)’ A a) MATERIAL HANDLING DIVISION 





Also at London. Manchester. L 


Cardiff. Glasgow. Newcastle-on-Tyne, Belfast and Dublin 
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Cut finishing costs ! 






WITH THE . 


J IN 1 3 OPERATIONS ON ONE MACHINE, 


BENGH BACKSTAND 


for DE-FLASHING, DE-BURRING, WELD DRESSING = === 
| FETTLING, POLISHING SMALL AND INTRICATE 








ww 


CASTINGS, RUBBER MOULDINGS, FORGINGS etc. 








SEND COUPON FEATURES 


ACCOMMODATES 4 DIFFERENT SIZE CONTACT 


| for full details / CONSTANT CORRECT BELT eeu: we <8 cir: 
| 





SPEED 












* 
- Please send me full particulars of the J (Optimum belt speed under all conditions) 
MORRISFLEX Motorized BENCH BACK- 
Hi stano + PROVISION FOR STRAPPING 
oe = -—sCOOPERATIONS 
¥ & (Maximum surface contact) 
ADDRESS 
. ; ~ - ACCESSIBILITY TO CONTACT 
; : 
' & WHEELS 
Allowing easy manipulation of work) i 
& easy P 
: s é ABRASIVE BELTS ARE AVAILABLE IN 
' SRS e See RE-DRESSABLE WOVEN AND STANDARD 
B. O. MORRIS LTD., BRITON ROAD, COVENTRY. Tel: Coventry 508!. ‘Grams: ‘‘Morisflex" Coventry. COTTON-BACKED TYPE. 


Pe en Se OR, 
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ae | 
JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND | 
SPEGIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for | 
inclusion in our production programme where 
possible. 



































Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 


(,uaranteed 























Precision 


























Accuracy 




















f 









“ 







- TOOLS & GAU ES LIMITED 


HARPER ROAD WYTHENSHAWE MANCHA ESTER 


Phone:- WYTHENSHAWE 2215 'Grams:- PNE LS, PHONE 


rnal The Institution of Production Engineers Journal etal 


Fawcett Preston 
hydraulic presses 










IF YOU have a pressing or baling problem you cannot do 
better than contact Fawcett, Preston & Co. Ltd. Our 
comprehensive range of hydraulic presses for all industrial 
purposes is backed by nearly two centuries of design and 
manufacturing experience. 





nN 












Left: A Fawcett double ram up- 
stroking 1135-ton baling press. 





VW ww 




















in 
yr I Right: A_ typical hydraulically 
operated, downstroking 100-ton 
, plastic moulding press. 
d 
yf 
d ; 
| 
> 
Below : Tobacco presses with locking Left : Fawcett downstroking 
device for retaining at fully pressed presses with nickel-coated 
position. main rams and adjustable 
table for daylight variation. 
Special presses designed to 
suit individual requirements 
t 


FAWCETT, PRESTON & CO. LTD. BROMBOROUGH CHESHIRE PHONE: ROCKFERRY 220! (5 LINES) 
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SPEED PRODUCTION 
ON THE ‘FAIREY’ GANNET 


Root wing end fittings for the ‘FAIREY 
GANNET’ . . . 98 ton tensile steel forgings . . . 
are milled economically with GALTONA O-K 
side and face cutters, as shown. The cutters are 
Yin. diameter by jin. face, and each have 18 high 
speed steel serrated blades. 

Whatever your milling operation, there are 
GALTONA O-K serrated blade cutters to do it 
better and faster. Full range of type and sizes 
with blabes of high speed steel, solid Stellite, or 
tipped with cemented carbide. 


Delephone. Aston Cross 300! (2 umes) Qelegrams: Cogs Birmingham 





STEELHOUSE WORKS - OLIVER STREET - BIRMINGHAM 7 
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NORTHERN AREA OFFICE: A. V. Green, Britannia House, Wellington St., Leeds, |. 

LONDON AREA OFFICE: A. J. Percy, 240, Romford Road, Forest Gate, London, E.7. 

N. IRELAND: Garage & Engineering Supplies Ltd., 78, Gt. Victoria St., Belfast. 
SCOTLAND: Stuart & Houston, 5, York Street, Glasgow, C.2. 
























The Gledhill-Brook Company was 
intimately concerned with the 
earliest problems associated with 
the design and production of time 
recording machines. The first effi- 
cient electric-impulse recorders 
with accurate timekeeping inde- 
pendent of electric frequency or 
external influence were produced 
by Gledhill-Brook. 

One of industry’s urgent needs is 
the reduction of waste—especially 
the waste of time which costs money. That is where we are 
concerned and qualified to help. Our wide range of time- 
recording models covers most needs for the control of 
wages and labour. 














FOR TIME RECORDS AND COST CONTROL 


GLEDHILL-BROOK | 





THE J.M.C. MODEL 


SPECIALLY DESIGNED FOR 
SMALL STAFFS 


This is a recent GLEDHILL-BROOK product. It records 
attendance times IN and OUT and job process times 
ON and OFF. It prints on the face of the card and 
requires the card to 
be headed on one 
side only. Fitted 
with patent Gledhill- 
Brook electrical 
movement, or with 
mechanical move- 
ment if so desired. 


STEEL CASE 
CELLULOSE FINISH 











<3 









20, EMPIRE WORKS 





GLEDHILL-BROOK TIME RECORDERS LIMITED 








HUDDERSFIELD 
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the medical diamond 


The accurate dispensing of liquids with the aid of a 
hypodermic depends on the accuracy and finish of the bore 
in the glass tube and its mating plunger. Diamond Powder 
is employed to obtain the desired finish and accuracy in 
the glass bore. In this as in many other operations, the 
very close grading of Diadust ensures high production rates 
with minimum scrap. 












VAN MOPPES & SONS 


BASINGSTOKE +« HAMPSHIRE + BASINGSTOKE 124 
(DIAMOND TOOLS) LTD 0 











TRADE MARKS: DIATRU- DIANYF - DIATUF + DIATIPT » DIADUST - DIAFORM + DIADEX 
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The * PRIORITY ™ punch grip has been designed 
to avoid damage to the fingers of the punch user. 
It holds firmly all sizes of ** PRIORITY ” punches 
and allows a really hard blow to be struck without 
the risk of jarring. 

The punch grip is strongly made in aluminium 
and is designed to sit easily in the hand. 


a 


EDWARD PRYOR & SON LTD 
BROOM STREET SHEFFIELD 


2 


[RUSSELL] 


METAL SAWING MACHINES 


f The *‘Hydrofeed’’ range includes Straight and Angular 
———-, cutting models, ‘‘Automatics,’’ and special Billet 
cutting machines. 



























































Patent Interlocking Vices can grip several bars 
and awkward sections. 


Patent Hydraulic Circuit specially designed for 

Sawing. 

Capacities up to 13}” diameter or 
24” « 10” R.S.J. 


‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 





SAW SHARPENING 
MACHINE 


Capacity 11” to 48” blades 


S.RUSSELL & SONS LIMITED*LEICESTER* ENGLAND 
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Correct lubrication 














is your best servant. 





A machine tool is only as good as the oil 
that lubricates it. The choice of oil there- 
fore not only determines the efficiency 
of the machine in operation, but also the 
length of its productive life. 


Different types and parts of machine tools 
require different lubricants. Whatever 
the unit to be lubricated, there is an 
appropriate oil to be found in the Fletcher 
Miller range. The GENA section alone 
comprises seven oils graded in viscosity 
to lubricate all types of high speed spindles, 
plain bearings, headstocks, gear boxes 
and slideways. They all possess great 
film strength and exceptional powers of 
adhesion to metal. But machine tool 
lubrication is a specialist’s job and maybe 
you need advice. If so, please call in one 
of our representatives; they are at your 
service whenever you need them. 





asl ah MONO Machine Toot lubricants 





FOR (O4A2C{ MACHINE TOOL LUBRICATION | 


VE 0 er 


FOR HYDRAULIC THE MACHINE our informative 20 page booklet, 
SYSTEMS GENERALLY TOOL LUBRICANT 


ALMARINE 


~~ FOR ALL GREASE POINTS 


“Machine Tool Lubrication ” 









FLETCHER MILLER LTD ° ALMA MILLS ° HYDE ‘ CHESHIRE 
Telephone : Hyde 78! (5 lines) Telegrams : Emulsion, Hyde 





MTL 24 
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—H HIGH SPEED LHTHE— 





@ Fourteen Spindle Speeds from 25-2180 r.p.m. 


@ Clutch Control to Drive Unit 
@ Large Boring Table, to carry Rear Tool Post 


@ Attachments for Taper Turning, Dividing, 
Milling, Repetition Turning, etc. 


34” CENTRE HEIGHT 19° BETWEEN CENTRES 





o-—_ SUPER —- 7-" 
HIGH-SPEED LATHE 


b. Fu// detail/s from:- 
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“*We are in the drawing office, Pollock, 
of the makers of a very famous machine, 
and they are all very busy redesigning 


the machine as a tubular construction.’’ 





The characteristics of steel 
tubes are better than solid 
sections. Steel tubes save weight 
and save machining and other 
production time. They are 


available in a vast range of sizes 





and in many different steels, 
and Accles & Pollock’s knowledge 
and experience is freely 
at your disposal to help you 
make the best use of them. 





Makers and manipulators of precision tubes in plain carbon, alloy and stainless steels, and other metals. Largest stocks in the country. 
Taw/sl 
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Another user gets an output bonus! 


TWO PARTS produced together on the 
Wickman Multi-spindle Automatic 
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7 in 91 seconds 
Ce Le 750°} — 3.25 
STATION 4 4.375" 54 — | 
: “i 
yr! : | 
le | \ 
= ee MSASSSBAAS RR a 
S i Commutator Hub 1.3125 | | | 
and Clamping Ring —.2.4%@" 1.585" DIA oo 1.546" DIA 1.S7S" DIA 1.5625" WHIT. 
DIA. $ 002" — 005° + 002" 2 TPL. 
(Mild Steel). 2.496" 
| DIA. | 
> TS VA ASS ss 
06" RAD. N | 
oy RAD. Feocircnnd 





So often the production engineer thinks in terms of one part, and one machine to make 
it... and although it may be the exception rather than the rule to make two parts 
together on a Wickman Automatic, this example demonstrates the outlook of Wickman 
Engineers in planning for maximum machine utilisation, and the exceptional tooling 





opportunities offered by the range of Multi-spindle Automatics. 





Whether you’re looking for higher output, or putting new parts into production, it will 
pay you to let Wickman engineers investigate the possibilities of tooling up a Multi- 
spindle Automatic to meet your requirements. Remember, there are no expensive 


interchangeable cams to design and make; by means of the Wickman patent autosetting 
mechanism all tool feed strokes and bar feed can be set in a matter of minutes, and a 
wide range of standard attachments is available. 
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Wickman 28”—6 Spindle 
Bar Automatic. 
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WICKMAN of COVENTRY 
LONDON . BRISTOL BIRMINGHAM MANCHESTER 
LEEDS GLASGOW . NEWCASTLE ° BELFAST 
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if it's a good file 
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Freddy File is 

an important member 
of the bench; 

he’s Chairman in fact 
and all the other 

tools respect him. 

If there’s an important 
incision to make 

he always does it 

and woebetide anyone 


who crosses his path. 


BEDFORD 


JOHN BEDFORD & SONS 


LTD., 





LION WORKS, SHEFFIELD 
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Gear-up for 
Higher Production) 


| 
F 
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Forklift 40 


Forklift 20 


Sr Me Rent) aN ae 








) 
) 
Forklift 10 
An 
There is a 
Ransomes Forklift or 
Platform Truck for every 
goods handling purpose. 
Ask for a technical rep- 
resentative to call or 
write for complete cata- 
logue 
gine” Ng 
2) 4, 
AW / e 4 
es 
oe Our range of Electric Trucks in- 
\ (©) O. cludes Forklift Trucks, Platform 
4 Trucks, Crane-trucks & Tractors 
Vv rruct 
RANSOMES SIMS & JEFFERIES LTD., ORWELL WORKS, IPSWICH 
IPSWICH 2201 (6 Lines) 











Journa The Institution of Production Engineers Journal LXili 





Pees: ce. 
CO8SsOoR presents... 


The new Cossorv 
Double Beam Oscilloqraph, 


MODEL 1052 


—_——w < 








Two similar amplifier channels with an approximate 
gain of 2000 and an upper frequency response of 5 
megacycles (-6DB) are features of this new Cossor 
Double Beam general purpose oscillograph. The 
repetitive or triggered time base has a sweep duration 
from 200 milliseconds to 5 microseconds. 








—— 


The instrument will operate from power supplies of 
any of the various frequencies and voltages encountered 
in the Armed Services or from standard civil supply 
mains. The top and side panels are quickly detach- 
able to allow inspection and a removable plate at the 
rear of the instrument allows access to tube plates, 
anode and modulator. 


and Vottige Calibrator 


MODEL 1433 





20 








Primarily designed to be used with the new Cossor 
oscillograph the Cossor Voltage Calibrator model 1433 
provides an accurate means of calibration of input volt- 
ages to the plates or amplifiers of any oscillograph. 
Calibrating voltages are read directly from a wide scale 
meter without any computation being necessary. 
Measurements can be made to an accuracy of + 5 
and the instrument can be used in any application where 
a source of accurately-known voltage is required. 








ELECTRONIC | qiways USE. 
——_ INSTRUMENTS pogggR 


Write for illustrated leaflets about both of these instruments T UBES & 

A. C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. 35 

HIGHBURY GROVE, LONDON, N.5 Vv ALVES 
iv Cl.53 Telephone : CANonbury 1234 (33 lines) | 

Telegrams: Cossor, Norphone, London —— ; 

( Cables: Cossor, London 

Trucks in- § 
Platform & 
« Tractors 











SWICH 
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Take the rage out of STORAGE 
— the rack out of RACKING 













GASCOIGNE?’S 


KEE KLAMP 


(Registered Trade Mark) 


TUBULAR STRUCTURES 


When storage is a problem call in the 


specialists. ‘‘Kee Klamp'"’ racking with 


‘Kee Board "’ staging provide the com- 
plete answer to efficient utilisation of 
space 


* Details gladly forwarded 


j 
j J 
————— es mee ee emi 





THE GEO. H. GASCOIGNE CQ. tT6., 
544, GASCOIGNE HOUSE, READING, BERKS. 







e 
c. 


Kee Kiamps also make cycle racks —works benches — machinery guards — assembly benches, et 





















INDUSTRIAL CLEANING MACHINES 


can be designed to meet your 


(z) 

prase 
HERE ARE THREE particular cleaning problems 
EXAMPLES 








This illustration shows a machine A power driven conveyor system is Trays carrying the work are pushed 
cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 
line. It is equally capable of cleaning : in this cleaning installation. 

: for ball bearings. 
small parts in baskets. 











Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 
design the machine to meet the particular cleaning specific typcs of Cleaning Machines designed by 


problem. Careful study of each individual problem BRATBY for individual needs. 


Designed and Manufactured by BRATBY & HINCHLIFFE LTD ‘ SANDFORD STREET - ANCOATS - MANCHESTER 4 
SOLE AGENTS FOR GREAT BRITAIN 


GEO. H. HALES MACHINE TOOL CO. LTD. vicToR HOUSE: ! BAKER STREET - LONDON W.! 
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A KiNG Marvex Electric Pulley 
Block in use on an overhead 


runway system . 


Call in 
KING... 
and ; 


get things 


moving! 


























x Electric Pulley Blocks single or double speeds to lift 100 lbs. to 10 tons * Overhead Runways x Over- 
head Conveyors to carry up to 1 ton per trolley * Slat, Belt and Roller Conveyors—to handle ounces 
or tons * Cranes to make loads of up to 200 tons a push-button job * Austin, Dunlop, Frigidaire, 


Hoover use KING handling gear. Find out how K1INé can help you—write for illustrated booklets. 





KINGS STRENGTHEN YOUR HAND 


ai. tc 


CONVEYORS - CRANES 
PULLEY BLOCKS 





A KING electric overhead crane 


A KiNG overhead chain conveyor in action Covered by British and Foreign Patents 




















GEO. W. KING LTD., 13 ARGYLE WORKS, STEVENAGE. TELEPHONE: STEVENAGE 440 OUR REPRESENTATIVE WILL CALL ON YOU—-ANYWHERE IN THE WORLD 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 
made by the usual method. 


Bulg fegupl 


POSSILPARK GLASGOW-N 
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HORSTMANN 


Specialists in 
PRECISION 


Horstmann Precision Gauges are noted for their 
accuracy and long life. 





The new patent Caliper Gauge Model 52, embodies 
features which ensure easy handling and rapid but 
accurate gauging. 


THE HORSTMANN GEAR CO. LTD. 
NEWBRIDGE WORKS - BATH - ENGLAND 
Telephone: BATH 7241 (3 lines) 


It is particularly suitable for shouldered work. 


Send today for descriptive leaflet. 
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why pick on us? 


Because this vacuum cleaner fan motor housing 
really is the cat’s whiskers. It’s light 

(for the housewife’s sake), and strong 

(to protect the mechanism that goes inside). 
And we cast the whole complicated thing 

. in one simple operation, by pressure 

— die casting. Can you think of 

xX a better way of doing it? 


N 


b\ 


the whole in one 


BRITISH DIE CASTING AND ENGINEERING COMPANY LTD. 


EDWARD ROAD - NEW BARNET - HERTS. - TELEPHONE: BARNET 9211 


ALSO AT WEST CHIRTON TRADING ESTATE - NORTH SHIELDS - NORTHUMBERLAND - NORTH SHIELDS 2100 
CRC 24 
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HIGH SPEED 
PRESS OPERATIONS 





Strip Straightening 
Machine 


Mechanical Hand Feed 
for second operation 
work 





Combined Coil Cradle 
and Straightening Machine 


Mechanization of the Press Shop occupies the mind of all forward thinking 

directors and planners. Our range of equipment is designed for working 

with or attaching to existing plant. It includes coil holders, straightening 

rolls, strip wipers and lubricators, strip feeds, scrap cutters and winders 
—and Mechanical Hands for feeding second operation work. 





Motorised Coil Holder 
or Scrap Winder Our Technical Staff is available to advise you-—lIllustrated literature FREE on request 





Strip 
Feed 


PRESS EQUIPMENT LTD., sixvincam is," “mn 































Locking Basket and 
other types of Hang- 


THESE Alke-Dley SI-LEEF” 


HANGERS ARE A TREAT __' 


er to suit individual 
requirements, fully 


meeting the > New 








4 Factory Act. 





“At last I can change into dry uncreased 
clothing when I go home! It’s plain common- 
sense to hang rain-soaked ‘togs’ on a SIEBER 
Hanger instead of bundling them into an 
unventilated, smelly locker. It saved me from 
many colds and my clothes are fresh and wear 
better. The boss, too, must like these SIEBER 
Hangers because they reduce absenteeism and 











Permanent Exhibit at Factory, == sand ; . 
Health and Welfare Exhibition the space he saves is bound to repay the little 


London, S.W.1. money they cost. Repair costs? Not on your 
Installed in Factories, Offices, life, because this Hanger Equipment is made to 


Public Undertakings, Schools, ” 
Hospitals, etc. last for good and all. 


») ci 
D ALL-IN-ONE HANGER EQUIPMENT 


Write today {or full details of our Free Planning Service. Pat. No. 415653, Des. Reg. No. 789558 


JAMES SIEBER EQUIPMENT CO.,LTD., 61, Africa House, Kingsway, London, W.C.2. Tel: HOL 4531 & 5121 
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oN TOOLS 
speed the job? 


A CUSTOMER 
COMMENTS: 


With a ‘Neven’ 
Drill, we have 
trepanned over 
5,000 accurate test 
pieces from hard 
refractory 


materials. 








Over Twenty years ago Mr. Neven introduced his Impregnated Diamond 
Tools. Great technical advances have been made in succeeding years and production 
is still under the personal supervision of Mr. Neven. Our latest catalogue gives 
the widest range of Diamond Tools yet listed for working tungsten carbide, glass 
quartz, stone, ceramics and hard refractories, etc. 


Keep right up to date by sending for a copy today. 





IMPREGNATED DIAMOND PRODUCTS LTD - GLOUCESTER 


TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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amis y ... but you can get a far better finish 


wt GAS INF RA-RED 




















GAS INFRA-RED installations by Parkinson 
and Cowan not only speed up the rate of drying 
but ensure a better finish at the same time. 

Our illustration shows tinplate cans being dried 
in 14 minutes by three 2 ft. diameter Gas Infra- 
Red tunnel units with a torsional type conveyor. 
These tinplate cans emerged with a finish 
unobtainable by any other means in so short a 
space of time. 

Put GAS INFRA-RED to work in your factory. 
We shall be glad to let you have full details. 


PARKINSON AND COWAN INDUSTRIAL PRODUCTS 


(A DIVISION OF PARKINSON AND COWAN LIMITED) 


DEPT. 12, COTTAGE LANE WORKS, CITY ROAD, LONDON, E.C.1 PHONE: CLERKENWELL 1766/7 








R35 

















1. P.L.H. Headstock 


2. Compound Slide Rest type 
CSP 


3. Tailstock type TSC 


P.D.H. Headstock for Cap- 
stan use, 


5. Cut-off Slide type CWP 
6. Capstan Slide type RST 


7. P.R.H. type Headstock with 
lever operated collet mech- 
anism. 


8. Compound Slide Rest type 
CTP 


| yptigees ccs mee 


be hewalite pe L 


PRECISION 
LATHE.....— 


' 
Sixteen standard combinations 
available. 
All attachments interchange- 
able. 


4” height of centres. Collet 
capacity with P.L.H. and 
P.R.H. headstocks: }” diam- 
eter. P.D.H. headstock {}” 
diameter, dead length collet. 


Ask for illustrated catalogue 
G1/2/48. 


9. Tailstock type TTC 








SMART ¢ BROWN (Machine Tools) LTD. 


24-25 MANCHESTER SQUARE, LONDON, W.!. 


Telephone: WELBECK 7941 (PBX) Cables: SMARTOOL- WESDO- LONDON 


—_ or Rathbone 
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lift... 


... roll, dislodge, clean, sort, shelve, clamp and 
feed parts. Hymatic Automation is thus invaluable in 
the automatic and selective transfer of parts from one pro- 
cess to the next, from conveyor to conveyor; in unloading 
one machine and loading the next; or in quick clamping 
to hold parts during machining. All designs in Hymatic 
Automation are made for specific tasks, but are readily 
adaptable to others. 

Most of the designs are for Compressed Air working, 
because its cost is low. Air equipment is easy to maintain, 
quick and flexible in use, responds promptly to limit-switch 
control, and is reliable. Designs are simple and robust. 


When replying to advertisements 





i... 





— 


Perhaps in your works there are jobs where it is possible for 


people to burn or cut themselves; strain or crush themselves; 
lose fingers or even a hand; or perhaps there are jobs for 
which you just cannot find people. If so, we have reason to 
think that you must be interested in Hymatic Automation, 
and we would like you to get in touch with us with a view 


to discussing your especial problem. 


Hymatic Automation. 


THE HYMATIC ENGINEERING CO. LTD. DEPT. HA.84 + REDDITCH - WORCS. 


please mention the Journal 
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JIGS AND FIXTURES 
PLASTIC MOULDS PRESS TOOLS 
SPECIAL TOOLS DIE-CASTING MOULDS 





TRAMWAY PATH, } ABER MITCHAM, SURREY. 
Telephone: ~ 4) MITcham 1624 








S your problem? 


Insulation? Protection? Silencing? Sealing? 





Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service— MOULDINGS ... 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 





| REDFERN | 


RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS REDFERN’'S RUBBER WORKS LTD - HYDE - CHESHIRE 


T.7.382 
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Pellegrin! 


GEAR HOBBING MACHINES— 


For cutting splined shafts, spur, helical and worm gears. 











MODEL ... a ore ‘a ‘js D.500 “ae D.690 
Maximum work diameter ... ‘ais -_ 203” oe 27" 
Maximum work diameter with outer support 

removed sae Se ~ we 26” ice 40’ 
Maximum pitch... mi ite eve 4 D.P. oe 24 D.P 


Minimum number of teeth 
Approximate weight 

















SPECIAL FEATURES 


@ Equally efficient for small batch 
or large-scale production of 
accurate components. 


@ Automatic stops for sizing 
purposes. 


@ Tangential feed to cross slide. 


@ Independent rotation of hob 
spindle and work table for special 
types of work if required. 


Sole Agents 


IMMEDIATE DELIVERY FROM OUR LONDON SHOWROOM 


The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 B00 


a GROUP 


521/SMT 72 
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OF INTEREST TO 
PRODUCTION ENGINEERS 


Can you convert standard drilling machines 
? to automatic operation and obtain very 
@ considerable increase in production. 


? Can you secure this increase with small 
@ capital expenditure. 








Can you maintain regular and continuous 
? production using unskilled operators and 
@® eliminate operator fatigue. 


Why not arrange for a — 
ctnonsranrion | Zofincteiy Ye! GINA TINT VW 
on your own Components 

at our Slough Works WiTH THE 
TEL: SLOUGH 22396. 

















AIR HYDRAULIC POWER 


W. J. MEDDINGS LIMITED FEED UNITS 


16 Berkeley Street, London, W.! ° MAY fair 6417 SEND FOR INTERESTING DETAILS 


RATHBONE 
















OW LAND-IN THE ACR -OW THE SEA 
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fy UNIVERSAL JOINTS 


unsurpassed for Efficiency, Power and Endurance 


ME Joints are manufactured under ideal conditions, 
by specially designed single purpose plant. Rigid in- 
spection of components is made after each opera- 
tion,and heattreatmentsarescientificallycontrolled. 






*HOOKES’ TYPE ‘ME’ PATENT UNIVERSAL *‘HOOKES’ TYPE LIGHT 
UNIVERSAL JOINT BALL JOINT SERIES UNIVERSAL JOINT 
For less severe duty than Combineshigh loadcarry- Designed for light duty. 
AVAILABLE FOR ALL the ‘Patent’ joint. With- ing capacity, simplicity of Moderate tension and 
TYPES AND SIZES stands some tension or design and utmost reliab- compression loads are 
compression loads. ility. 92% -98 ", efficient allowable. 
OF JOINTS (N.P.L. certified). 


THE MOLLART ENGINEERING COMPANY LTD. 
KINGSTON BY-PASS, SURBITON, SURREY, ENGLAND 


Tel.: ELMBRIDGE 3352/3/4 'Grams.: PRECISION, SURBITON 
Air M y juge Test House Authority 89755/31 
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THE “INVESTMENT 
ALLOWANCE” 
FROM THE 

CHANCELLOR 
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@ makes a Harrison Lathe 
a ‘‘must’’ on your plant 
schemes. Whether for re- 
placements or expansion 


you should investigate the 





Harrison range. 





Swing over Bed ......... 113” 
Swing in gap. ............ 183” 
| Spindle bored ............ +” 


All-geared headstock 
8 or |6 speeds 








T.S. HARRISON & SONS LIMITED © HECKMONDWIKE *© YORKS 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 


Whatever it isyou need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Ltp. 


IPSWICH 


Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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AUTOMATICS * [eee ft -». MULTI- TOOL & HYDRO-COPYING 
Sie on frst ns ir Ae on LATHES 








Accuracy and Rigidity 
Standard Collets 


Bed Guide Bars hardened and 
ground 





FREE CUTTING 
CAPACITY | BRASS STEEL 


A.15 
A.20 3 3 ’ 
Equally suitable fo 
3 
A.25 e | Y produ actic or sh ort run 
A.36 3 Le in manu = wel of multi 
~ = di ameter shafts, cran 
shafts, pistons, gearshafts 
etc 
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Nathine Fed Company Limi 
HAMPTON ROAD WEST: HANWORTH - FELTHAM - MIDDLESEX 


FELTHAM 4266 Cable srams SHIPMENTS FELTHAM 
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Using die cast zinc alloy means faster production! This instrument container is 
made by the zinc alloy die casting process — the high-speed production method 
that more and more industries are adopting. Zinc alloy die casting has other 
| Outstanding advantages as well. They are : 

| SCOPE FOR DESIGNER * EXTREME ACCURACY * GOOD CORROSION RESISTANCE * STABILITY 
STRENGTH * LONG LIFE OF DIES * LITTLE NEED FOR MACHINING * LOW UNIT COST 


The Association welcomes inquiries about the use of zinc alloy die castings. 
Publications and a list of Members are available on request. We suggest you 
| write for our booklet “‘ Zinc Alloy Die Castings and Productivity.” 
| ZINC IS NOW PLENTIFUL. THERE ARE NO RESTRICTIONS ON ITS USE. 


ZAQGA 


ZING ALLOY DIE CASTERS ASSOCIATION - LINCOLN HOUSE « TURL STREET « OXFORD - TEL - 48088 
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dioica -A MODERN 
MANUFACTURING SCIENCE 


Strength 
Weight 
Shape 
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Skilled manipulation of flat steel sheet in 
modern power presses by means of expertly contrived 
dies is a process of manufacture which holds out 
enormous possibilities to the Designer and to the 
Production Engineer. 


A steel pressing has a remarkably high 
strength to weight ratio; it can be die-formed to the 
required shape by one or a short series of pressing 
operations, with very close dimensional accuracy; and 
large or small numbers of parts can be produced 
economically, often at a cost lower than would be 
practicable by any other process of manufacture. 


We are shortly to publish a series of 
leaflets illustrating pressings in current production 
as an indication of our capacity and of the facilities 
that this particular manufacturing process provides; 
copies will be sent to all interested Engineers and De- 
signers who will let us know that they would like their 
names to be included on our mailing list for these 
leaflets. 


This 2000 ton mechanical 
press can produce cold 
pressings up to 25 feet in 
length and between 7,” 
and }” thick according to 
the area of the compon- 
ent. The press is fitted 
with hydro-pneumatic 
die cushions. Here it is 
producing half sections 
for chassis side box 
members, two at a time. 


Please address enquiries to: 









sgm., JOHN THOMPSON 
‘(jeep MOTOR PRESSINGS LIMITED 





WOLVERHAMPTON 
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iT PAYS TO SPECIFY 


M°KEGHNIE 


MANGANESE BRONZE 
ALUMINIUM BRONZE 
and H.T. BRASS 
RODS and SECTIONS 





































A wide range of these alloys is available in both ROD and 
SECTION form. (For parts suchas those illustrated here, MKB 
Manganese Bronze rod is ideal.) 

With yield point of up to 30 tons per square inch and tensile 
strength of up to 50 toms per square inch, these alloys are in 
great demand for engineering work where great strength and 
resistance to corrosion are essential. All are machinable and 
can be hot stamped and forged. 

Today more and more manufacturers are relying on McKechnie 
Metal Technique to help solve their production problems. For 
further information, please write 


M°KEGHNIE 


BROTHERS LIMITED 
14 Berkeley St., London, W.| 
Telephone: MAYfair 6182/3/4 


Metal Works: Rotton Park St., Birmingham, 16. 

Other Factories: Widnes, London, South Africa, New Zealand 

Branch Offices: London, Leeds, Manchester, 
Newcastle-on-Tyne, Gloucester, Paris 
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STACATRUC - a capital investment 


The STACATRUC 45EH, for example, is a heavily 
built battery-electric fork lift truck which supplies 
a tough answer to the toughest handling problem. 
Among its exclusive features are the heavy duty 
compensated rear steer axle for easy manoeuvr- 
. ability (fh), the robust front drive ax!e fitted with 

8 double wheels and heavy pneumatic tyres, giving 
6-point suspension (2), and surer-smooth Lockheed 
hydraulics combined with a massive mast assembly 
(3). Four models in the range, with lift heights of 
6, 9, 12 and 14 feet. Maximum load 4,500 Ib. Our 
a local Sales and Service Engineer will gladly advise 
: you on any of your hand!.ng problems. 




































































Illustration by courtesy 
of Luralda Limited 














Sold and serviced throughout the World by :— /.T.D. LTD., 95-99 LADBROKE GROVE, LONDON, W.!1. Phone: PARK 8070 (7lines) 


In association with Austin Crompton Parkinson Electric Vehicles Ltd 
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Series 20 
2" Dial 


Instrument 


accuracy on a 
small scale 


Pullin Miniature Instruments are of unique and 
robust construction. A new die-cast frame, in- 
tegral with top bearing bridge-piece and centre 
iron, permits precision boring of the jewel 
mounting holes thus ensuring exact alignment of 
the coil. This gives an evenly balanced scale and 
a very high standard of accuracy is maintained. 








INSTRUMENTATION BY 


PULLIN 


DYNAMOMETER TESTING SETS 
MEASURING INSTRUMENTS 
MULTIRANGE TEST SETS 
PORTABLE TESTING INSTRUMENTS 
INDUSTRIAL SWITCHBOARD INSTRUMENTS 


MEASURING INSTRUMENTS (PULLIN) LTD. 
ELECTRIN WORKS, WINCHESTER STREET, ACTON, LONDON, W.3 
Telephone : Telegrams : 

ACORN 4651 & 4995 MIPULLCO EALUX LONDON 
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This way o¥t Of Your 
‘flexible’ problems 


Use our experience and service as makers and 
suppliers of every kind of flexible tubing and 
hose to find the most economical solution to 
your problems. Call at our London Showrooms 
—where hundreds of samples and photographs 
of special applications can be seen —or let us 
send someone to talk things over with you. 


Compofliex 


FLEXIBLE TUBING & HOSES 


Compoflex Company Limited. Factories at 
Diggle Nr. Oldham and South Wimbledon 


Write now for 
“ COMPOFLEX FLEXIBLE TUBING & HOSES ” 
our new descriptive brochure which includes 


GAS AND AIR HOSE - SUCTION AND DELIVERY HOSE METALLIC 
FLEXIBLES © RUBBER FLEXIBLES - “SPECIALS” ETC’ FITTINGS AND 
COUPLINGS - COMPOTAPE 
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If there is a ‘flexible’ 


answer—you Il find it at 


26 Grosvenor Gardens, S.W.1I 


*Phone: SLOANE 6185 (3 lines) or 5109 (2 lines) 


Northern Sales Office, 
Huddersfield Road, Oldham, 
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One of a series illustrating the coverage given by 
THE MACHINIST to specific subjects of particular 
importance to the metalworking industry. 












For many years this has been a regular 
feature of THE MACHINIST and, now, Practical 
Ideas are published every other week. Coming from 
Practicai Men all over the world, close on 300 Practical 
Ideas are made available to readers each year. The 
adoption of any one of these could, where appropriate, 
save, in terms of time and costs, more than the initial 
expense of a subscription to THE MACHINIST. 
Although of interest principally to the smaller shop, 
production men in the larger works will find it well worth 
their while to scan} this feature—simplicity and 
ingenuity are characteristic of these ideas which 
could help them too. Every Practical Idea is 
“vetted ’’ and the description edited before 
publication—where necessary the description 
is illustrated by specially prepared 


Practical ldeas 


practical men ia many countries, to help you Ja your job 
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Practical ldeas 




















Bench Vice Serves As Simple 
Emergency Screw Press 













ee 
ry wong ter tO tal om my 
at the atone 












With lee pkey aman ants cme 
wtp Wed several Balee other if tee hobs bape te b ty too 
ae foe riled at cee Came, enmeves wey chee tere 
ton tee Ieken nm Dee he ecire m ade a 
yoment be hate 






aareraty pete 
The ow 

















wee ra 
o ugccey se e- 
79 SUBJECT CLASSIFICATIONS 
” In the fifty-two issues of Volume 97 ( January to 
i December 1953 ) articles were published under no less 
de than 79 main subject classifications; in addition, news 
AA 






and views from 30 overseas countries were reported 
upon while the regular features included, amongst 
others, BUSINESS OPPORTUNITIES, TRADE 
NOTES and INDUSTRIAL NEWS REPORT. 


on pC gE If you would like to know more about 

; THE MACHINIST, to see a Specimen Copy, List of 
Special Reports, complete Index to Volume 97, etc; 
please write to the address below. The annual 
subscription fee to THE MACHINIST is 65s. while a 
three year subscription costs only 130s. 
















A BRITISH McGRAW-HILL PUBLICATION 


Mc GRAW-HILL HOUSE, 95 FARRINGDON STREET, LONDON, E.C.4. 
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Ether Ltd., use Burgess Micro Switches for 
electrical control in this and their other high 
quality products because—like all manufac- 
turers of repute—they believe in having the 
best component equipment obtainable. 


rrr ee 


In your products too there are probably 
many points where a Burgess Micro Switch 






could give you similar trouble-free service ; / pebebe 
if so, there is almost certainly a suitable. 
mode] for your application described in our 
Catalogue No. 50/15—please write for a copy 


MIiCRO-SWITCHES 


Burgess Products Company Limited 
Micro-Switch Division, 

Dukes Way, Team Valley, Gateshead 1/1. 
Telephone: Low Fell 75322/3 


ce 









Four Burgess Micro Switchettes, 
Type V3 fitted with auxiliary 

roller actuators type VLRi 
They switch over two 
thermo-couples to the 

amplifier circuit. 
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Iwo Burgess Micr Switcnes 

“ra' § Type CRS fitted with auxiliary roller 
actuators Type CA. They are employed as the 

Pa € maximum-minimum control switches i 

this multi-colour rec 
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WITH THE Jay-Dee ATTACHMENT 











For the Dasign, Develop- 
ment and Manufacture of 


Predet ined t ing t 
SPECIAL PURPOSE MACHINES » Predetermined tapping torque 


JIGS - FIXTURES - PRESS TOOLS > No vertical pounding when ' 
and every type of Precision Engineering bottom hole tapping | 
to close limits and high quality 









Same tap adaptors 
for all metals 


» 


» Split-second tool change 


JUG & HHL (rc? Lh Sole Distributors in the United Kingdom 
¥ p44} SMALL Tools Division 
LEYTOOL WORKS, “es eyo. REITER, LONDEN, E.I 2 ECCLESTON ST., LONDON, S.W.I. SLO: 0388/9 

one: Leytonstone - 









MACHINE TOOL CO. LTD 
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Photograph by courtesy of Messrs. Ind Coope & Allsopp Ltd. and Brook Motors Ltd. 


“BROOMWADE?” stationary air compressors are famed for long, efficient service. Time after time, instances of their 
inherent reliability and longevity come to light—instances where the equipment is still giving trouble-free running after 
25, 30 and even 40 years regular service. 


This battery of three “BROOMWADE” compressors assists one of the largest bottling stores in the country to cope with 
the daily capacity of one million bottles —a task which requires not only expert handling but also the most reliable equipment. 


“BROOMWADE” pneumatic equipment is built to meet your requirements. 


“ BROOMWADE” offers you: 
} a Expert technical advice on all your compressed air problems. 
* Complete world-wide, after-sales service by works trained personnel. 


& Low initial cost—early delivery. 


| “"BROOMyape’ 


Air Compressors & Pneumatic Tools are used throughout the world. 
BROOM & WADE LTD., P.O. Box No 7, HIGH WYCOMBE, ENGLAND. | Telephone: High Wycombe 1630(10 lines) Telegrams: “Broom”, High Wycombe 
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throughout every process gives 
KIRKSTALL Bright Steel Bars 
their unrivalled reputation 
for accuracy, uniformity, 


finish and quality. 


That is why: engineers prefer 
KIRKSTALL 


CARBON AND ALLOY 
ALSO FULLY HEAT 
TREATED TO 
ENGINEERING 
SPECIFICATIONS 


bright steel bars 





KIRKSTALL FORGE ENGINEERING LTD. LEEDS 5 


Tel: Horsforth 2821 
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Electric Drill 
assembly is repro- 
duced by courtesy 
of Wolf Electric 

Tools Ltd. 





‘ASTINGS are so simple 
» SPARKLETS 


We have specialised in die-casting zinc, 
aluminium, tin and lead alloys for over 50 
years. The more complicated the job, the 
better we like it. We guarantee personal 


rvision at every stage, courteous 
/ service, and above all careful and precise 








VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 





8 


@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 
@ SAVE MAINTENANCE TIME 


AND COST 
@ ISOLATE LOADS uP TO 
4 TONS PER SQ. 
@ ELIMINATE > 
FLOOR FIXINGS 























Standard Size 
18” x 18x *” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 











PHONE: MAIDA VALE 7374 47375. "GRAMS: VULCASCOT MAIDA VALE LONDON 













SPURS -SPIRALS-BEVELS 
WORMS 2 WHEELS 











Supplied complete or from customers 
blanks. Our service is reliable and 
delivery prompt 


RELIANCE GEAR & ENGINEERING 


CO. (SALFORD) LTD 
SPRINGFIELD LANE 


Grams 


SALFORD 
MOTOGEAR 


DICKINSON STREET 


Phone BlLAckfriars 0164 & 
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We can solve your 
Soldering & Brazing 
Problems _: 













$i 


'S 


———_—_— 


zinc, 
er 50 
>», the ; 
~ “STANELCO” ELECTRO-GAS Lg gegen ae 9 
oa equipment is low in capital cost and economical your problems so that we may put 
to run. The machine operates from the normal ow ntat an lanes Gane: 
f mains gas supply and factory air line. A range tory, at your disposal. 
of burners, to provide any heat pattern with a 
N.I7 flame temperature up to |,500°C, can be fitted. 
Push Button Action. Timed heating period. 
Accurate control. Suitable for unskilled oper- 
ators. Quickly reset for change in jobs. 
Suitable for Soldering, Brazing, Hardening, 
E Annealing. 


TYPICAL APPLICATIONS 


Soft Soldering :—Fuses, cans, cigarette Copper Brazing :—Tungsten carbide tool 
/ lighters, hypodermic needles. tips. 
' 
j Silver Soldering:—Feed pipe fittings, kettle Annealing :—Copper pipes prior to bending. 
; elements, tricycles, radiators, turbine blades, e 
} tubular furniture, household water fittings. Normalising:—Chain links, steering columns. 
Brass Brazing:—Engine fittings, bicycles. Hardening:—Saw teeth and bearings. 
} We also stock: High Frequency Induction and Dielectric Generators; Resistance Soldering 


Machines and Handtools ; Electric Soldering Irons. 





We are exhibiting at the 
PRODUCTION EXHIBITION 
Olympia, July 7-14, 1954. Stand 34. 














| 
Enquiries to: 
Standard Telephones and Cables Limited 
' Registered Office : Connaught House, Aldwych, London, W.C.2. 
| aime INDUSTRIAL SUPPLIES DIVISION 


FOOTSCRAY SIDCUP ‘ KENT 
Phone: FOOtscray 3311 
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RATED TO B.S.S.1799 


The Favont —~ 
6.wiNDUCTION HEATER 


FOR SOLDERING, BRAZING & HEAT TREATMENT 


@ OTHER MODELS AVAILABLE IkW. TO 45kW. OUTPUT 


radio heaters ltd... woxmcam 
Phone: Wokingham 1030-1-2 








- BERKS . ENGLAND. 
Grams: Radyne, Wokingham 
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Worn and run down 
machine tools 
reconditioned as NEW 


Did you know... 


... that reconditioning makes the machine as 
new and that the costs incurred are very much 
less than that of a new machine ?... that nor- 
mally, for tax purposes, reconditioning costs 
are an allowable expense against profits? ... 
that delivery is quick? ... that we will tackle 
any type of machine?... that all our work 
is guaranteed for six months?...that the 
customer is invited to test the reconditioning 
in our Works before accepting delivery of 
the machine. 


BREN MANUFACTURING 
COMPANY LIMITED 


Kingsway, Team Valley, Gateshead, /1. 
Telephone: Low Fell 75071 


SSCS SeS eee eee OREO ee te Seeeeeesteseseseeeeeeeeeeeeeeee 








Complete and pin this coupon to your letterheading 
when writing for information. 
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TOOLING FOR 20-OR 20 MILLION! 


We have designed simple Jigs and Fix- 
tures for production runs as low as 20 
off—and Press Tools to produce 20 million 
components. 


CUT your costs 
with Dee-Kay Jigs! 


What do you need between 
these points? 





Indexing Type DRILLING, 
REAMING & CHECKING 
FIXTURE for a Tractor 
Front Axle. 


ENGINEERING CO., LTD. 
The Northern Toolmaking Centre, 
VICTORIA WORKS, 
BINGLEY, YORKSHIRE. 





Telephone: 3506 Bingley Telegrams: Dee-Kay, Bingley. 
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hg RIVET SPINNING 
MACHINES 


for effortless silent rivetting ! 


Whether it’s a small aluminium 
rivet in a fragile component or a 
large steel stud in a gear box, a 
TT Rivet Spinner will give it a 
perfectly finished head and im- 
prove the look of your product. 
The process is quick and efficient— 
and it is equally suitable in 
certain applications for spinning 
over bushes and flanges. Models 
available for Foot or Air Opera- 
tion, with capacity up to fin. 


dia. in steel. We also manufac- 
ture a full range of Rotary 
Vibrating Rivetting Hammers, 


We offer our expert advice and 
shall be pleased to demonstrate 
on your samples. 


Contact your usual Machine 
Tool Merchant or:— 


RS.5. VMD. fin. Cap. 
Foot Oberated Rivet Spinning 
Machine 












—— 
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TURNER MACHINE TOOLS LTD. 


63-68, PRINCIP STREET - BIRMINGHAM - 4 
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Raises loads up to 
500Ibs. 52 high with 
a few easy strokes on 
hydraulic foot pump 


| EASIER - QUICKER « CHEAPER 


* Easily transports goods through | 
narrow aisles to and fromstores. 











* Loads and unloads ina 
fraction of the time. 











> 

















HYCADDY 


THE FACTORY FACTOTUM 





Will do dozens of jobs in your factory 
LIFTS: PRESS TOOLS, BINS, BOXES, SACKS, CASTINGS, BATTERIES 


See our extensive range of equipment on Stand 82 
at the Production Exhibition July 7th- 14th, Olympia 


Export Enquiries invited 


R. H. CORBETT & CO. LTD 


HYDRUM WORKS, BURGESS HILL, SUSSEX Te/: BURGESS HILL 3333 


World-renowned designers and manufacturers of 
HYDRUM MECHAN!CAL HANDLING EQUIPMENT 
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The Filter of the Future 


1006) dai 
tiltrotim 


The Newall Filtrall for grinding machines ensures 





100 per cent. filtration of coolant and increases 
whee! and diamond life by 60 to 100 per cent. 
Fewer dressings are required per shift and the 
standard time for grinding components is reduced 
while the surface finish is improved. The Filtrall 
removes ail magnetic and non-magnetic particles 
from the coolant which will last from six to eight 
times Jonger than if it were not filtered. The 
Filtrall system will continue to filter coolant 
under ail conditions irrespective of any oversight or 
negligence on the part of the operator who may 
fail to empty the tenk from time to time. 
Operating costs are low and it is quite possible 


to save up to £200 per year on each machine by 


using a band filter. 





Full details of this unique system, together with 
descriptive literature, are available on request to: 


NEWALL GROUP SALES LTD PETERBOROUGH 


Tel: Pererborough 3227-8-9 Sole world distributors 


Drummond Asquith Ltd., 175, West George Street, 


Sole Agents for Scotland : 
Glasgow C.2. 





When replying to advertisements please mention the Journal 
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Max. Capacity 2" 


@ Jaw size 34x 1 4 deep 


AG CLES 








Price £12. 15. O. ex. stock 


Soft cast steel jig drilled jaw blanks 


always in stock to save you time and money 


& 
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* Onheatable $n repelilim wank... 


Quicker and cheaper than air or screw operation—one simple pull or pust 
of handle gives instant rigid grip or #"! opening to facilitate easy and 


speedy insertion and removal of the component. 





Thrust taken by rigid fixed jaw—Handle adjust- 
able for right or left hand or vertical 


operation. 


“ACVOKE ” auicx-caie VICE 


SHEL VOR E EtetyFe Oo . BIRMINGHAM : 6 


7os6 





ANDERTON SPRINGS LTD., 
BINGLEY. Tel: 2226 & 2351 


"Grams: ‘Circlips, Bingley’ 



















HAVE YOU HAD YOUR COPY ? 


from these factors 
All Rossell Drills are made from “Victory” 


High Speed Steel which is manufactured by 


At every stage of manufacture Rossell 
Twist Drills are subjected to close supervision 


and inspection. The highest standards 





of accuracy and finish are rigidly 


maintained. 





Henry Rossell & Co. Ltd., in their own works 





ROSSELL 


BLUE-RIBAND DRILLS 
FOR NIMONIC ALLOYS 


HENRY ROSSELL & COMPANY LIMITE 
EFFINGHAM ROAD. SHEFFIELD, ENGLAND 
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You can’t give the service industry demands and requires 
CE at the end of a telephone. It requires a man-on-the 
-spot; the help and experience of somebody who is pre- 
pared to visit you at short notice. For this reason we 
6 have restricted the area of our operations as works 
056 representatives for Granor Lathes, Rushworth sheet ; We supply and service Mitchell 
metal working machinery and Mitchell Lathes to high speed lathes for tool room 
within 30 miles of Birmingham. Ours is a specialist Uj y daianiiaeat cae 
} service and there is no doubt that Midland iadustrialists "Yj, P . 
appreciate it. j Ys, May we send you details? 
¥% Our technical repre- 
} ; sentatives will be glad 
: to render you all the 
} LTD., help and _ assistance 
possible. Your en- 
& 2351 quiries will receive 
' immediate attention. 
ingley’ 
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ESTABLISHED 1/887 L70 
COMMERCIAL ST- BIRMINGHAM: I> 
} PHONE IOLAND imo. ret 











The way Aircraft Firms machine Non-ferrous Metals 


With the Wadkin Radial Arm Router, 


not only can large components be 
ry” j worked, but a number of small patterns 
| by : can be grouped together, so as to cut 
works | out of a large sheet economically. 

' Several sheets can be cut at one setting 
Vision 


and fast rates of production maintained 
without highly skilled labour. With 
our unrivalled experience and know- 
ledge of routing non-ferrous metals, 
we should be glad to advise on the 
application of Wadkin Routers to your 
class of work; meanwhile, write for a 
copy of leaflet No. 536. 





Routing components from a large sheet of material in 
the Brough works of the Blackburn and General 
Aircraft Ltd. 


The machine is a combined Router and Drill, Type 
4 § L.EG. All Wadkin Radial Arm Routers are prepared 
yl Fy to receive the drill head when required. 


Le 
© 


Telephone: Leicester 67114 
Telephone: Mayfair 7048-9 











TED 
Wadkin Ltd., Green Lane Works, Leicester. London Office: 62 Brook St., W.|. 
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THE PARK GATE IRON & STEEL CO. LTD. ROTHERHAM 


TELEPHONE: ROTHERHAM 2141 (11 LINES) TELEGRAMS: YORKSHIRE : PARKGATE - YORKS 


HOLMAN “Z” Riveters 
give maximum power with 


rs minimum recoil—ideal for 
CHIPPING HAMMERS. Full safe operation on difficult 


range of sizes enabling the Zz footholds. Five in range: 
engineer to specify the right 2: Stroke 44-9 in. Weights : 
tool for any given duty. ’ 184-23} Ib. 


**More output, less effort’’ — because all HOLMAN 
Pneumatic Tools are designed for high speed and high 
efficiency. ‘‘More output, less effort”, because every 
HOLMAN product gives longer-than-average, trouble- 
free service—and because it is backed by the world-wide 
HOLMAN spares and maintenance service throughout 
its working life. 


FOR SUSTAINING HIGH OUTPUT 





PNEUMATIC TOOLS - AIR COMPRESSORS ROCK DRILLS 


HOLMAN BROS. LTD., CAMBORNE, ENGLAND - TELEPHONE: CAMBORNE 2275 (10 LINES) - TELEGRAMS: AIRDRILL, CANONS 
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Printed by Maxwell, Love & Co. Ltd., White Lion Street, London, N.1. 
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1954 SUMMER SCHOOL 


Preliminary details of the Fifth Annual Summer School, to be held at Ashorne Hill, Warwickshire, from 
25th to 29th August, 1954 are now contained in a separate leaflet enclosed with this Supplement. A form 
of application is attached to the leaflet. Those who intend to be present are advised to make early applica- | 
tion, since the number of vacancies ts strictly limited. 


LIBRARY CATALOGUE 


The Library Committee announce that work on the catalogue of the Hazleton Memorial Library is now 
nearly completed, and that it should be in the printer’s hands by the end of the month. It will be a book of 
some 250 pages, and will contain, details of approximately 3,000 items, arranged alphabetically by subject, 
with an author index. It is proposed to make a charge of 2/6d for this publication. 


In order to assess printing requirements, it would be appreciated if members who will require copies of 
the catalogue would complete and return the order form overleaf. Please do not send any money at this stage 
—an invoice will be sent with the catalogue. No acknowledgment of this order will be made; the cata- 
logues will be distributed as soon as they are available. 


MATERIALS HANDLING CONFERENCE 
“TO—THRO’—OUT” 


In their investigations into materials handling practice in Britain, the Materials Handling Sub-Committee 
of the Institution have been concerned at the lack of subject matter on handling which is useful to the smaller 
firm. A great deal of the information and publications available are applicable only to large concerns, and 
it is one of the primary aims of the Sub-Committee to do what they can to remedy this deficiency. 


As a contribution to this end, a one-day conference is being arranged, under the auspices of the Sub- 
| Committee, and will be held at.the works of John Wright & Company (Radiation) Limited, Aston, Birming- 
ham, 6, on Saturday, 23rd October, 1954. The theme of the Conference is “TO -THRO’ - OUT ”—the 
| handling of materials and components TO the factory, THRO’ the factory, and OUT of the factory. The 
Institution is indebted to J. Ivan Yates, Esq., Chairman of the Birmingham Production Centre, Radiation Ltd., 
\e extending the hospitality of the company and full facilities of their offices and works for this important 
Conference. 

Full details of the Conference programme, which will allow time for free discussion and interchange 
of information, will be published shortly, but members who would like to attend the Conference are advised 
to make early application, using the form overleaf. Admission will be by programme only, (5/-), which includes 
copies of all papers to be presented. 

There will also be, in conjunction with the Conference, a small Exhibition of photographs illustrating 
the theme of the Conference. Affiliated firms who are willing to loan photographs for this purpose are in- 
vited to contact Mr. C. M. P. Willcox, A.M.I.Prod.E., at P. L. Willcox, Ltd., Standard Works, Tyseley, 
Birmingham, 11. 














To: Tue Lisprarian, 
Tue InstTiITUTION oF PrRopUCTION ENGINEERS, 
10, CHESTERFIELD STREET, 
Lonpon, W.1. 


I shall require......... copy/ies of the catalogue of the Hazleton Memorial Library, at 2/6d per copy, post free. 


PLEASE USE BLOCK LETTERS 


To: Tue Secretary, 
Tue InstiTruTION oF PRopuUCTION ENGINEERS, 
10, CHESTERFIELD STREET, 
Lonpon, W.1. 


I wish to attend the Materials Handling Conference which is to be held on Saturday, 23rd October, at the 
Works of John Wright & Company (Radiation) Limited, Aston, Birmingham, 6. Please send me a copy of the 
programme. 





NOTE 
No acknowledgment will be made of this reservation. Programmes will be distributed as soon as possible. 
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PRODUCTION APPOINTMENTS 


BULLETIN No. 46 





This bulletin is circulated to all members of the Institution monthly as near as possible to the first of the month. Firms or organi- 
sations wishing to insert notices in the bulletin should communicate with the Secretary at 10, Chesterfield Street, London, W.1. 





The last date for receiving material for insertion in the following month’s bulletin is the 20th of each month. 
The fee for insertion of particulars regarding each appointment is £3 3s. (up to 100 words), and over 100 words £5 5s. No 
charge is made to firms affiliated to the Institution, Technical Colleges, Universities and similar organisations. = == 
Advertisers are advised that better response is likely if, in addition to essential qualifications, the following information is given :- 


(a) Location of appointment; 


(6) Status in the organisation and scope of promotion ; 


(c) Salary range and age range. 


Advertisers are asked to advise the Institution when vacant appointments are filled. The Institution reserves the right to refuse 
or withdraw any announcement and also to make any alteration in the wording to ensure conformity with Institution standards. 
Members interested in the following appointments should make application in accordance with the terms of notice. No corres- 
pondence can be undertaken by the Secretary other than the forwarding of replies to Box Nos. 


Production Engineers, with versatile experience in Methods 
Planning, Press Tools, Jigs and Fixtures and Gauge design, 
also design of special machines. Confident and competent to 
control assistant executives and staff. Ability to negotiate with 
customers at top level. The positions are permanent, and 
salary commensurate with responsibilities. Applicants must 
be between age 30-35 and possess previous experience in 
similar position, Qualified A.M.I.Mech.E. and/or A.M.I. 
Prod.E. Successful applicant will receive Directorship after 
first year’s service. Locations, Midlands and West of 
England. Applicants must state details of career and 
salaries to date. Box No. 834, I.Prod.E., 10, Chesterfield 
Street, London, W.1. 


Chief Time Study Engineer. A_ well-known Merseyside 
Engineering Company requires fully qualified Engineer to 
take complete charge of Time and Motion Study Section. 
Applicants required to be experienced in modern produc- 
tion methods applicable to heavy and light steel products. 
Nrite, giving full details of age, qualifications, experience and 
salary required, etc., to: Box No. 846, I.Prod.E., 10, 
Chesterfield Street, London, W.1. 


Engineer. Production Engineering Research Association 
has a vacancy for engineer for technical advisory duties. 
Age not-over 40. Good opportunity for advancement for 
man with initiative. F.S.$.U. Full details of age, experi- 
ence, qualifications, salary required, etc., to: Secretary, PERA, 
Melton Mowbray. 


Information Officer. The British Institute of Management 
invites applications from engineers for appointment as In- 
formation Officer (Production Management). University 
degree or membership of I.Mech.E. or I.Prod.E. desirable. 
A keen mind, good background, knowledge of production 
management, experience in industry, and ability to write 
clearly and concisely are essential. Starting salary £550- 
£600 per annum. Please write, giving full details, to: 
Director, Management House, 8, Hill Street, W.1., marking 
envelope IOP. 





Methods Engineering. Applications are invited from first- 
class men, seeking progressive appointments in production 
engineering, for positions commanding good salaries on our 
Methods Engineering staff. Good education, industrial 
experience and a sound knowledge of light production 
engineering required, together with personality, imagination 
and determination to achieve results. Knowledge of time 
and motion study and standard costing would be an advan- 
tage. Write to: The Personnel Manager, The Plessey Com- 
pany Limited, Vicarage Lane, Ilford, Essex, stating in 
confidence full particulars and salary required. 


A Production Manager (35-45) required by well-established 
and expanding light engineering company in Midlands, 
comprising group of factories each specialising in different 
product and involving mass and batch production. First 
class practical and technical qualifications essential (at 
least H.N.C.) with wide managerial experience in light 
engineering. Excellent promotional opportunities for man 
of character, energy and ability. Very substantial salary, 
according to qualifications and experience, with participa- 
tion in generous superannuation, life assurance and bonus 


schemes. Applications marked “ Attention of Production 
Director” must give full details of qualifications, positions 
held and age. Box No. 847, I.Prod.E., 10, Chesterfield 
Street, London, W.1. 


Ratefixer required, to operate within a well-known Group 
of Companies concerned with light engineering. Good 
salary commensurate with experience and pensionable posi- 
tion offered. Would be required to operate in either London 
or Lancashire area. All replies treated with the strictest 
confidence. Box No. 848, I.Prod.E., 10, Chesterfield Street, 
London, W.1. 


Production Controller. A vacancy exists for a Production 
Controller in a Works situated in south-east England en- 
gaged in the manufacture of medium-heavy engineering 
products and plate work. He will be responsible to the 
Works Manager for the control and direction of the planning, 
progress, material control, buying, and stores sections 
and should possess wide experience in these functions. Some 
knowledge of work study will be an advantage. Replies 
giving full chronological details of career, age, present 
salary, and references, will be treated in the strictest 
confidence. 


Production Engineer. A North London Factory require 
the services of a Production Engineer with good modern 
experience to take charge of small Department producing 
non-ferrous components. Knowledge of pressing, forming, 
piercing, blanking, essential. Some administrative experi- 
ence an advantage. Apply giving full particulars of train- 
ing, qualifications and experience to: Box No. 849, I.Prod.E., 
10, Chesterfield Street, London, W.1. 


Production Engineer (Hydraulics) required. Essential to 
have thorough experience of production methods, plant etc. 
in connection with manufacture of precision light hydraulic 
equipment. Knowledge of high pressure servo-mechanisms 
an advantage. Desirable to have appropriate degree, or 
Associate Membership may be considered in certain cases, 
together with practical shop experience. This is a senior 
position associated with aircraft instrumentation and con- 
trol, and preference will be given to applicants with super- 
visory or administrative experience. Apply with full details, 
including an indication of salary range, quoting No. 1482 
to: Personnel Manager, Sperry Gyroscope Co. Ltd., Great 
West Road, Brentford, Middlesex. 


Production Design Engineer required. Essential to have 
good instrument design experience, and practical knowledge 
of modern manufacturing facilities in precision engineering. 
Knowledge of hydraulics an advantage. Appropriate de- 
gree or A.M.I.Mech.E. preferred. Apply with full details, 
including an indication of salary range, quoting No. 1483 
to: Personnel Manager, Sperry Gyroscope Co. Ltd., Great 
West Road, Brentford, Middlesex. 


Works Manager. An aircraft and general engineering firm 
on the South Coast working on highly skilled machining 
of mainly the larger prototype details invite applications in 
writing for the position of Works Manager to take complete 
charge of production in the shops. Please give details of 





experience. Only men who are capable of taking respon- 
sibility need apply. Box No. 850, I.Prod.E. 10, Chesterfield 
Street, London, W.1. P 


Process Planners required by Sentinel (Shrewsbury) Limited, 
manufacturers of vehicles, engines and machine tools. Con- 
sideration will be given only to men with sound, practical 
experience in this field of engineering. The posts are 
superannuated. Apply in confidence to: the Personnel 
Manager giving full details of technical qualifications, ex- 
perience, age, etc. 


Mechanical Inspector is required by The English Electric 
Valve Co. Ltd., Chelmsford. Only men with some ex- 
perience of mass produced and batch produced quantities 
of press and machine parts should apply for this interesting 
vacancy. Write with full details of age and experience etc., 
to: Ref. 1332, Dept. C.P.S., 336/7, Strand, W.C.2. 


Manager required for control of specialised engineering work 
at modern factory in the North-West. Previous experience 
required in operational planning, tool design, progressing and 
other functions of factory administration. Familiarity with 
group and Individual Piecework schemes for large and 
small batch production. Applications should state age, 
previous engineering experience and details of technical 
education, together with an indication of salary required 
to: Box No. 851, I.Prod.E., 10, Chesterfield Street, London, 
ele 


Production Engineer. An opening occurs in the Planning 
Department of a large I.C. Engine Manufacturer in the 
East Midlands for a Production Engineer capable of under- 
taking the detailed planning for quantity machining of 
engine components with special reference to automatics of 
all kinds. The position will also involve full apprentice- 
ship, O.N.C. and experience in the automobile industry. 
Please reply stating age, experience (in chronological order) 
and salary required. All replies treated in confidence. Box 
No. 852, I.Prod.E., 10, Chesterfield Street, London, W.1. 


Manufacturing Engineer required by large Glasgow 
engineering firm. This is a new and interesting appointment 
and the main duties will be to ensure that designs are best 
suited to existing facilities and that new methods are intro- 
duced as necessary. Primary importance will be attached 
to extensive practical experience in heavy plating work 
and machine shops, though a university degree would be 
an added advantage. This senior appointment will involve 
dealing with staff at all levels, and a minimum salary of 
£1,200 is envisaged. A contributory pension scheme is in 
operation. Full details of experience should be sent to: 
ae No. 853, I.Prod.E., 10, Chesterfield Street, London, 
N.1. 


Methods Engineer. Brookhirst Switchgear Limited, 
Chester, manufacturers of electric control gear, invite 
applications for the position of Methods Engineer. Appli- 
cants must have served an engineering apprenticeship and 
have had experience, not necessarily in the electrical in- 
dustry, of modern methods and time study techniques for 
small sized parts manufacture and assembly. This is a 
responsible position, offering excellent prospects for early 
promotion. Age 25-35 years; good starting salary according 
to age and experience. Apply, giving full particulars of 
age, education, training and experience and salary required 
=: Personnel Officer, Brookhirst Switchgear Limited, 
Chester. 


Production Engineer required for factory 12 miles from 
Glasgow, employing about 400 and specialising in manu- 
facture of light pressings and stampings for the electrical 
industry. Applicants must have had previous experience in 
production organisation and supervision, preferably in a 
similar class of work. Salary £1,250-£1,500. Apply with 
full details to: Box No. 854, I.Prod.E., 10, Chesterfield, 
Street, London, W.1. 


Works Manager required by light engineering company 
manufacturing for the motor industry, to develop output in 
new factory 30 miles north of London, with employment 
up to 1,000 on flow and batch production. Applicants 
must have had considerable experience in similar capacity 
with a wide knowledge of modern machining and assembly 
methods and be well practised in negotiating with Trade 
Union Labour. Good salary with excellent prospects for 
keen and ambitious man. Write for form of application 
to: Box No. 855, I.Prod.E., 10, Chesterfield Street, London, 
W.1. 


Assistant Production Engineer required by progressive 
company in Medway towns manufacturing Electro-Mech- 
anical instruments. General Engineering Apprenticeship 
essential, H.N.C. desirable. Experience modern production 
techniques, Jig and Tool Design, Planning and Ratefixing. 
Interesting post for applicant with above experience. Write 
full details with past salaries to: Box P.B.824, c/o 191, 
Gresham House, E.C.2. 


Senior Jig and Tool Draughtsman required to act as 
checker in drawing office engaged in the tooling of heavy 
vehicle components. Permanent and pensionable post for 
right man. Apply: Transport Equipment (Thornycroft) 
Limited, Basingstoke, Hants. 


Production Engineers. The Igranic Electric Company Ltd., 
is proposing to engage two young professional electrical or 
mechanical engineers who will be given special opportuni- 
ties, to prepare them for executive appointments in works 
management. Applicants should be under 30 years of age 
and have completed their National Service and either a 
Graduate or Student apprenticeship. Good starting salary 
will be paid and the prospects for advancement are most 
favourable. Reply giving full particulars of age, education, 
training and experience to: Works Director, Igranic 


Electric Co. Ltd., Bedford. 


Production Engineering Assistants with experience of 
batch production assembly of light and medium electro- 
mechanical apparatus required. H.N.C. or equivalent de- 


sirable. Contributory Pension Scheme. Salary commen- 
surate with qualifications and experience. Apply to: 
Personnel Superintendent, Westinghouse Brake & Signal 
Co. Ltd., Chippenham, Wilts. 


Production Controller required to take charge of Produc- 
tion and Material Control Department in Company operat- 
ing on mass production scale in Dundee area. Applicants 
must have experience of machine loading, scheduling, 
records, forward planning and progressing. Good appear- 
ance, education, alertness and drive essential. Age 25-35, 
starting salary £700 per annum. State education and 
experience in chronological order and enclose references 
if available. Box No. 856, I.Prod.E., 10, Chesterfield 
Street, London, W.1. 


Chief Planning and Production Engineer wanted for 
modern machine tool factory in Somerset. Qualifications, 
experience and salary required to: Box No. 857, I.Prod.E., 
10, Chesterfield Street, London, W.1. 


Production Engineer age 25-30 required for appointment 
on Head Office staff of Textile Machinery Makers Limited. 
Essential qualifications: Good general apprenticeship and 
drawing office experience; sound knowledge of modern 
machine shop methods; jig and tool design; planning and 
ratefixing for batch production. Foundry and Fabrication 
experience an advantage. Candidates must have person- 
ality and drive and the ability to investigate special assign- 
ments relating to production. It is also essential that the 
candidate should have sufficient experience to work on his 
own initiative and be able to carry a job through without 
reference to his superiors. A non-contributory Pension 
scheme is in operation. Applicants should submit full 
details of general education, training, subsequent experience 
and salary expected to: the Secretary, Textile Machinery 
Makers Limited, Hartford Works, Oldham. 
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Assistant Buyer. A.P.V. Company Limited, Engineers, 
Crawley New Town, Sussex. Vacancy exists for Assistant 
Buyer. Excellent prospects for promotion. Preference will 
be given to qualified engineer. Good pension scheme. 
Salary according to qualifications. Write to: The Manag- 
ing Director. 


Works Manager required with highest engineering qualifi- 
cations and experience in complete control of large works. 
Age not over 40. Remuneration £1,400 in first year with 
substantial rapid promotion. Give full details of posts held 
and qualifications. Box No. 858, I.Prod.E., 10, Chesterfield 
Street, London, W.1. 


Production Engineer required with highest technical qualifi- 
cations. Age not over 40 years. Remuneration £1,400 in 
first year with rapid promotion to suitable man. Give fullest 
details of posts held and qualifications to: Box No. 859, 
I.Prod.E., 10, Chesterfield Street, London, W.1. 


Chief Planning Engineer required to take charge of process 
planning and tool design in an expanding Company engaged 
on electronic engineering. Directly responsible to the Chief 
Mechanical Engineer. Exceptional opportunity exists for 
an outstanding man with experience of radio or telephone 
production. University graduate preferred, but technical 
qualifications are regarded as secondary to ability. House 
available immediately for successful applicant. Apply: 
Personnel Officer, Airmec Limited, High Wycombe. 


Senior Jig and Tool Designer required. Applicants should 
have served an apprenticeship, have experience of the design 
of jigs, fixtures, and press tools for light electrical equip- 
ment, and preferably have a H.N.C. Permanent Position. 
Excellent Pension Scheme in operation. Apply: Personnel 
Officer, Airmec Limited, High Wycombe. 


Process Planning Engineers. A member of a well-known 
group of companies in the Midlands, manufacturing special 
components for Gas Turbines, invites applications from 
competent engineers for several vacancies as Process Planning 
Engineers. Applicants should have had a first class 
practical ‘background, ability to think clearly and initiative 
to enable them to follow successfully a component through 
its initial production difficulties. The work is interesting 
and absorbing and will cover Research and Development 
in addition to Production. 

Estimator and Ratefixer. In addition to the above, a 
vacancy also exists for an Estimator and Ratefixer. An 
excellent practical background is required with the ability 
to provide basic data for machining times, enabling initial 
quotations to be prepared and for the control of sub- 
contract machining. A Bonus Scheme is not yet in opera- 
tion and successful applicant would have to co-operate with 
existing time study staff 

Jig and Tool and Mechanical Draughtsmen. Several 
vacancies also exist for Senior Jig and Tool Draughtsmen 
and one Senior Mechanical Draughtsman. The applicant 
for the latter post should be capable of designing and 
developing special purpose machines and fixtures required 
to improve the company’s manufacturing technique. The 
factory is a new one and is situated within easy reach of 
Birmingham, Wolverhampton, Walsall and Sutton Coldfield. 
Considerable housing development is taking place in the 
area. All replies will be treated in confidence. Box No. 
861, I.Prod.E., 10, Chesterfield Street, London, W.1. 


Planning Engineers required by expanding company en- 
gaged in the mass production of precision electrical equip- 
ment 25 miles west of London. Applicants with good 
experience in process planning for presses, automatics, 
capstans and light assembly work preferred. Good pros- 
pects of advancement. Write in confidence stating age, 
experience and salary required to: Box No. 862, I.Prod.E., 
10, Chesterfield Street, London, W.1. 


Works Manager. A ronan of national repute requires 
Works Manager for factory, East Scotland, employing 900 


operatives. Supervisory experience at executive level and 
first-class knowledge of light engineering mass production 


essential. Commencing salary £1,500 and housing assistance 
if required. Pension scheme. Applications in confidence to: 

Box D.G.172, A. K. Advg., 212a, Shaftesbury Avenue, 
London, W.C.2. 


Experienced Engineer with academic and practical qualifi- 
cations in production techniques, and product design and 
development, required for post of Assistant and Understudy 
to Chief Engineer by manufacturers of motor car accessories, 
subsidiary of important U.S. Company. Age—preferably 
30-35, but applicants over this age will be considered 
subject to qualifications. Applications, in writing, should 
be addressed to: The Chief Engineer, Trico-Folberth 
Limited, Great West Road, Brentford, Middlesex. 


Work Study. Suitably qualified men with a minimum of 
2 years experience in Method Study and Work Measurement 
are required. Write giving fullest ‘details of experience, 
qualifications and present salary to: Personnel Officer, Guest 
Keen & Nettlefolds, (Midlands) Ltd., Box 24, Heath Street, 
Birmingham, 18. 


Manufacturing or Methods Engineers and Product 
Development Engineers. Progress in manufacturing methods 
and techniques in connection with heavy rotating electrical. 
machines and Mercury Arc Rectifiers have led to several 
interesting vacancies in The English Electric Co. Ltd., 

Stafford, for Manufacturing or Methods Engineers and 
Product Development Engineers. Applications are invited 
from engineers working in either of these capacities and 
from those who have a sound background of practical 
experience in a manufacturing industry, at least O.N.C. and 
a desire to enter either of these important branches of 
engineering. Please write, quoting Ref. 1225B to: Dept. 
C.P.S., 336/7, Strand, W.C.2 


Plant Draughtsman required for engineering works. Experi- 
ence on workshop layouts and the application of modern 
handling cnstivad essential. Good salary and permanent 
position for a man over 25 years of age, with suitable 
engineering background. Staff pension scheme. Canteen 
facilities. Applications, which will be treated in the strictest 
confidence, should state present position, salary and age, to: 
The Works Manager, W. H. Allen, Sons & Co., Ltd., 
Queens Engineering Works, Bedford. 


Methods Engineers are seine by The English Electric Co. 
Ltd., Luton, for a rapidly expanding department. Applicants 
should be fully experienced in the following aspects of proto- 
type and large quantity production: 

(a) Manufacture of instruments. 

(b) Assembly of Structure. 

(c) Assembly of electronic equipment. 
These are senior appointments bearing the responsibility for 
reviewing designs for ease of manufacture, methods planning, 
estimating and consequent proving of methods on produc- 
tion. Salaries will be commensurate with ability and experi- 
ence and housing assistance will be available for successful 
applicants. Those who are interested in this advertisement 
should write, stating age, qualifications, experience and salary 
required to Ref. 1343, Dept. C.P.S., 336/7, Strand, W.C.2. 


Production Engineer required for modern factory about 
14 miles West of Marble Arch. New factory for some 400 
people not yet in production, but heavy programme of 
U.H.F. radio in view. Successful applicant, who must be a 
first-class man will be responsible for organising and super- 
vising actual production (assembly), planning, and testing, 
and must have had recent similar responsibilities. Good 
prospects of advancement. Apply in confidence giving fullest 
particulars, salary proposed, etc., Box No. 863, I.Prod.E., 
10, Chesterfield Street, London, W.1. 


Jig and Tool Draughtsmen. Rolls-Royce Oil Engine Division 
require Jig and Tool Draughtsmen. Candidates must have 
had previous experience and workshop training. Excellent 
working conditions. Welfare facilities and pension scheme 
available. Applications with fullest particulars of experience 
and qualifications should be sent to the Labour Manager 
(C), Rolls-Royce Limited, Derby. 





Engineer. Production Engineering Research Association has 
vacancy for an engineer in the Technical Enquiry Section 
which deals with a wide variety of production problems for 
member-firms. Good opportunities for advancement for 
man with initiative. Superannuation under F.S.S.U. Full 
details of age, experience, qualifications, salary required, etc., 
to Secretary, PERA, Melton Mowbray. 


Chief Engineer, with practical experience in initiating 
design of precision medium and light engineering products 
required by well established Company, London area. Experi- 
ence in the design and production of machine tools and 
automatic machinery or similar class of engineering desirable. 
Outstanding opportunity for a really first-class man to 
obtain progressive post for which the Company are prepared 
to pay substantial salary. Write in confidence to: the 
General Manager, giving full details of career. Box No. 
864, I.Prod.E., 10, Chesterfield Street, London, W.1. 
Draughtsmen, required for Design work. Experience of 
Capstan Lathes and high class medium weight Mechanical 
Engineering essential. Education standard to H.N.C. 
desirable. Write stating experience, age and present salary 
to: Personnel Manager, G. D. Peters & Co. Ltd., Slough. 


Foundry Engineer. An enthusiastic man is required to 
develop plant and processes for new foundry techniques. 
The work will involve initial experimentation, development 
of plant and its use in the foundry. Some metallurgical 
and engineering knowledge is required together with some 
experience of production problems. Initially the work will 
be concerned with the continuous casting of phosphor 
bronzes. Please reply giving details of experience and salary 
to: Director of Research, Rubery, Owen & Co. Ltd. 
Production Engineers and Process Planning Engineers 
interested in obtaining appointments with good salary and 
prospects in the Production Engineering Department of a 
general engineering company in the London area are invited 
to send details of their experience and qualifications to: 
Box No. 865, I.Prod.E., 10, Chesterfield Street, London, 
W.1. Commencing salary up to £700 p,a. 


Assistant Process Planning Engineer required for Precision 
Engineering Works in West Gloucestershire. Must have had 
experience on modern tooling methods and wide variety 
components and assemblies. Pension scheme operating. 
Write stating age, qualifications and experience to: Box No. 
866, I.Prod.E., 10, Chesterfield Street, London, W.1. 


Qualified Production Design Engineer required by old 
established light industrial manufacturing concern. Age 
about 25/30 years; of strong personality. Excellent pros- 
pects for keen man, with practical experience of industrial 


problems and production methods. Post entails a certain 
amount of home and foreign travel between kindred fac- 
tories. Must have had workshop training, and of good 
education: also possess a degree in mechanical engineering. 
Salary commensurate with qualifications and experience. 
Apply giving full details of education, apprenticeship, and 
experience in chronological order. State present remunera- 
tion. Box No. 860, I.Prod.E., 10, Chesterfield Street, 
London, W.1 


Planning and Estimating Engineer with knowledge of 
electronics and electronic industry required immediately in 
rapidly expanding Company situated in Thames Ditton. 
Duties will include planning, estimating, work study and 
allied duties. Apply to: Production Manager, Solartron 
Laboratory Instruments Limited, Queens Road, Thames 
Ditton, Surrey 


Production Engineer. Carter & Co. Limited, Poole. 
Dorset, Architectural Potters, require a Production 
Engineer for their factories in Poole, making glazed 
wall and floor. tiles and employing some 425 operatives. 
The position calls for a qualified man, preferably 
not more than about 35 years old, with considerable 
practical experience of production management. A know- 
ledge of the ceramic industry would be an advantage but is 
not essential. Applications, which must include fullest details 
of education, qualifications and experience and which should 
give some idea of the salary required, should be addressed 
to the Managing Director. 


Work Study and Methods Engineer required with good 
practical background. Experience in up-to-date techniques 
of assembly, fabricating, welding and finishing operations. 
Duties will include time and motion studying, planning of 
processes and the investigations of existing methods and 
costs. The appointment is a permanent and pensionable one 
with a generous salary for an energetic and resourceful type 
of man. Applications, stating age, experience, etc., to: 
Secretary, Williams & Williams, Ltd., Reliance Works, 
Chester. 


Production Control Engineer required by a _ general 
engineering factory in Glasgow. The successful candidate 
after adequate training would act as assistant to the 
Production Controller and eventually take charge of the 
Department. Essential qualifications are a sound mechanical 
engineering background and experience in the latest methods 
of Production Control. The candidate should have a good 
general education combined with technical training to at 
least Higher National Standard. Age should be between 
25/30 years. Apply in confidence, giving full details of age, 
experience and present salary to: Box 861, I.Prod.E., 
10, Chesterfield Street, London, W.1. 


Senior Jig and Tool Draughtsman required for rapidly 
expanding works in S. Wales producing light pressed steel, 
moulded plastic and welded assemblies. Good opportunity 
for first-class man with press tool and some machine tool 
experience who is able to assist Production Engineer 
generally. Write in first instance giving full particulars of 
experience and salary required to: Personnel Manager, The 
Mettoy Co. Ltd., Queensway, Fforestfach, Swansea. 


EDUCATIONAL APPOINTMENTS 

Lecturers. 

The Work Study School, The College of Aeronautics, 
Cranfield, Beds. 

The Work Study School, The College of Aeronautics, 
Cranfield, Beds., wishes to make additional appointments to 
the lecturing-staff. Candidates should have sound experience 
in the application of modern Work Study techniques in 
industry and, if possible, should have some experience of 
lecturing on technical subjects. Graduates would be given 
special consideration since facilities for research are available. 
In due course, but not immediately, a small house on site 
will be made available. The salary offered, dependent upon 
experience and qualifications, would be not less than £1,000 
per annum with superannuation under F.S.S.U. Applications, 
giving age and personal record should be addressed as 
above (postal address, Cranfield, Bletchley, Bucks.), not 
later than 15th July, 1954. 

Senior Lecturer in Work Study. 

Nottingham and District Technical College, Shakespeare 
Street, Nottingham. 

Applications are invited for the post of Senior Lecturer in 
Work Study, to give practical demonstrations and lectures 
to industrial executives. Experience in application of Work 
Study Techniques is essential. Salary scale: (at present) 
£1,040 x 25—-£1,190 per annum. Further particulars and 
forms of application may be obtained from the Registrar, 
Nottingham and District Technical College, Shakespeare 
Street, Nottingham, and should be returned to F. 
Stephenson, Glerk to the Joint Education Committee, not 
later than 12th July, 1954. 


Loughborough College of Technology. 
Applications are invited for the new post of Head of the 
Industrial Engineering Department. 

Very wide scope and considerable prospects are offered to 
a well qualified engineer who has had responsible industrial 
experience, and is able to teach, at the highest level, some of 
the Industrial Engineering subjects of Work Study, 
Production Planning, Production Processing and Control, 
Industrial Administration, Human Relations. 

The salary offered will be determined by the qualifications 
and experience of the successful applicant and within the 
scale of £1,490 to £1,640. 

Applications should be sent as soon as possible to The 
Registrar, 
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